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THE CHEMICAL NEWS 
VOLUME XV. 

No. 370.—January 4, 1867. 

WATER-SUPPLY OF TOWNS. 

Our readers will be interested in learning that the Queen 
has appointed the Duke of Richmond, Sir-John Thwaites, 
Colonel Harness, Alderman Phillips, Thomas Elliot 
Harrison, Esq., and Joseph Prestwieh, Esq., to be Com¬ 
missioners for the purpose of ascertaining what supply 
of unpolluted and wholesome water can be obtained 
by collecting and storing water in the high grounds 
of England and Wales, either by the aid of natural lakes 
or by artificial reservoirs, at a sufficient elevation for the 
supply of the large towns; and to report—firstly, which 
of such sources are best suited for the supply of the 
metropolis and its suburbs; and, secondly, how the 
supply from the remaining sources may be most bene¬ 
ficially distributed among the principal towns. 

After the elaborate investigation which took place in 
reference to this subject in i85i,resulting in a voluminous 
report, et prceterea nihil, we confess we have not 
much faith in Commissions. Their recommendation 
may be excellent, but, like most good advice, it is seldom 
listened to. It is, however, to be hoped that public 
opinion is now sufficiently alive to the paramount im¬ 
portance of pure water to enforce the serious considera¬ 
tion of whatever improvements in our water supply the 
above Commission will be led to recommend. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Effect of Ammoniated Solution of Copper upon 
Vegetable Fibre, by William Skey, Analyst to the 
Geological Survey, New Zealand. 

When cotton in either the raw or the manufactured 
state is placed in contact with a strong solution of am¬ 
moniated copper, a notable portion is dissolved, and by 
boiling the solution, by exposing it to the air for a short 
time, or by the addition of an excess of acid thereto, a 
flaky gelatinous precipitate falls, which when dried 
acquires all the physical characters of air-dried hydrate 
of alumina. It is insoluble in water, alcohol, ether, nitric 
acid, or potash, and it easily burns, leaving but a small 
quantity of ash. 

But the effect of ammoniated solution of copper upon 
vegetable fibre when wrought up into filter-paper is still 
greater—the fibres of the paper are seen to swell very 
considerably, and ultimately the whole of the paper is 
dissolved to a viscid adhesive mass of the consistence of 
treacle, completely soluble in cold water, but rendered 
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quite insoluble in water by boiling it therein, by exposing 
it to the air, or by addition of acid as before. 

The greater susceptibility of filter-paper to the 
action of ammoniated copper can no doubt be referred to 
the chemical changes certain to have been effected upon 
the fibre of the paper by the many processes to wh;<ch it 
has been subjected. 

What is the composition of the substance produced 
from fibre by this cuprous solution has not been ascer¬ 
tained ; but from its characters here described it bears 
considerable resemblance to gum, especially to that 
variety named inulin. 

On the Constancy of Composition of Compounds 
usually considered Stable,* by Professor J. S. Stas. 

Compounds which have generally been considered stable 
have been lately found to be essentially unstable. M. 
Marignac proved in 1853 that the composition of normal 
sulphuric acid is only definite within a certain limit. 
Dr. Roscoe has since found that the composition of a 
great number of aqueous acids is a function of the pres¬ 
sure which the vapour of these acids supports when 
they are submitted to distillation. For my part, I have 
proved that chloride of ammonium, according to the 
circumstances in which it is produced, can condense 
either hydrochloric acid or ammonia, but I attributed 
this fact do a physical cause, and one consequently 
which is independent of the chemical action which 
determines the formation of chloride of ammonium. 
M. Marignac, starting from the fact he himself ob¬ 
served, suggests that the sulphide and nitrate of silver, 
of which I have given new syntheses, may contain the one 
an excess of sulphur and the other an excess of nitric 
acid. Sulphide and nitrate of silver, being essentially 
stable bodies, may be submitted to causes capable of 
eliminating the sulphur and the nitric acid that may 
have been accidentally retained in them. In examining 
the details contained in my work, insufficient as they 
may appear in the eyes of certain chemists, it may be 
readily seen that I have made every imaginable effort 
to get rid of this cause of error; and yet the results 
do not agree with the composition these bodies should 
have, according to the atomic weights of their elements 
deduced from the hypothesis of Prout. “ It may be,” 
says M. Marignac, “ that the composition of these 
bodies is only definite within limits, or even that they 
do not contain their elements in the absolute ratios of 
their atomic weights.” This doubt attacks both the 
usually admitted fact of the constancy of the composition 

* Abstract from Memoirs of the Royal Belgian Academy. 
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of stable compounds, and the invariability of the 
ratios of the weights of the elements forming the com¬ 
binations. 

Although, among well-established facts, I have not 
been able to meet with a single one calculated to cause 
the adoption of the views of the celebrated Genevese 
chemist, yet I have considered myself bound, were it 
only out of deference to his opinion, to submit this 
question to a new examination. 

Among the conditions which might conduce to render 
inconstant the composition of stable compounds, are 
found temperature and pressure. 

When we examine the syntheses of chloride of silver, 
given in my work published in i860, we see that this 
body, although it may have been produced in very diffe¬ 
rent circumstances, presents a composition which I think 
should be considered as constant. I should not venture, 
in fact, to attribute the insignificant difference of the 
results to any other causes than to the inevitable error of 
observation. Yet, in some cases, the chloride of silver 
was produced at a red heat by the combustion of silver 
in chlorine, and, in other cases, at the ordinary tempe¬ 
rature, by the precipitation, by means of hydrochloric 
acid, of silver dissolved in nitric acid. Here, then, the 
influence of heat seems to me to be absolutely nothing. 

Can we attribute a disturbing action to the interven¬ 
tion of pressure ? Known facts do not seem to me to 
justify this supposition either. In fact, in my syntheses 
of nitrate of silver, I have ascertained that this salt loses 
none of its weight when fused in a vacuum—in other 
words, that it is without appreciable tension. 

Again, I think I have proved that nitrate of lead, 
a salt which is certainly at the extreme limit of bodies 
which can be considered stable, may be left in a vacuum 
for a whole day, at a temperature only differing by 550 
from that at which it is decomposed at an ordinary pres¬ 
sure, without any sensible loss of weight. 

In order to determine by new researches the question 
whether, in the formation of compound bodies, pres¬ 
sure and temperature have any influence upon the 
ratio observed between the elements which form 
them, I have renewed the determination of the mutual 
relation between silver and chloride of ammonium, 
which has already been the subject of such long 
investigations on my part. I have chosen this method 
for two reasons—first, because it allows of introducing 
as a condition of formation both temperature and pres^ 
sure, and next because the operation may be executed 
with a precision bordering upon mathematical exactness. 

The .mutual relation between silver and chloride of 
ammonium deduced from experiment depends both upon 
the purity of the silver and upon the composition of the 
chloride of this metal and the chloride of ammonium, 
while the composition of the latter depends upon its 
purity. Now the determination may be made at the 
ordinary temperature or at ioo°; we may therefore 
determine, with great exactness, if between these limits 
of temperature the composition of chloride of silver 
undergoes any change. 

On the other hand, chloride of ammonium may be 
produced at the ordinary temperature or at a high tem¬ 
perature ; in the latter case it may be volatilised at the 
ordinary pressure, or in a vacuum. 

. Lastly, the ammonia for the production of the chlo¬ 
ride may be taken from different sources, which permits 
of our controlling the results by each other. 

The researches I have already published* have proved 
that 100,000 parts of silver equal on an average 49 <-94 
parts of chloride of ammonium produced at the ordinary 

temperature or sublimed at the usual pressure by deter¬ 
mining the proportional ratio at from io° to 150 Centi¬ 
grade. I have sought what would be the results by 
varying the conditions in the manner I have just shown. 
To this end I have produced chloride of ammonium by 
three different methods—viz., 1st. By the ammonia 
from commercial chloride of ammonium suitably puri¬ 
fied; 2nd. By the ammonia from purified sulphate of 
ammonium; 3rd. By the ammonia produced from the 
reduction of nitrite of potassium. 

I sought first if, under similar conditions, the results 
are identical for the different chlorides and the same as 
those that I formerly observed. In order to allow every 
one to judge of the carejl have taken in making these new 
determinations, I will enter into all the necessary details 
both on the subject of the preparation of pure silver 
and the preparation of chloride of ammonium. I will 
first state the means I employed to procure pure silver, 
and the precautions I took to make certain of the degree 
of purity of this metal. However lengthy these details 
may be, I think it is necessary, since this same metal 
enters into the syntheses of bromide, iodide, and nitrate 
of silver, of which I shall have to give an account in 
the notices on these subjects. 

On the Preparation o f Lime Crucibles for grea t Heats, 
by David Forbes, F.R.S., fyc. 

As a means of preventing the introduction of carbon and 
silicon into metals and alloys during the process of 
fusion, Deville some years back recommended the em¬ 
ployment of crucibles turned in the lathe out of solid 
blocks of caustic-lime. The results of experiments made 
with such crucibles were found to be extremely satisfac¬ 
tory, and metals fused therein, as iron, manganese, nickel, 
cobalt, &c., were obtained far purer and more malleable 
and ductile than when fused in the usual clay or brasque 
crucibles. Unless, however, the crucibles required wrere 
of very small size, it was found difficult to obtain blocks 
of lime for shaping them sufficiently large and free from 
flaws; and experiment showed a considerable loss, both 
by breakage when shaping them and by their cracking 
when in the furnace. In order to obviate this, trials 
were made with clay crucibles lined with lime, but in¬ 
effectually, as these crucibles invariably melted down 
before the requisite heat was arrived at—a result due to 
the action of the lime itself upon the clay outer 
crucible. 

After a number of experiments the following arrange¬ 
ment was found fully to answer the purpose, being 
capable of standing the heat of melted wrought iron or 
cobalt without fusion or cracking, as well as of being 
made of any reasonable size :— 

A clay crucible of somewdiat larger capacity than the 
desired lime one is filled with common lamp-black, com¬ 
pressing the same by stamping it well down. The centre 
is then cut out with a knife until a mere shell or lining 
of lamp-black is left firmly adherent to the sides of the 
crucible, and about half an incli or less in thickness, 
according to the size of the crucible; this lining is now 
well rubbed down with a thick glass rod until its sur¬ 
face takes a fine glaze or polish, and the whole cavity is 
then filled up with finely-powdered caustic lime and 
pressed down as before, and a central cavity cut out as 
before ; or the lime-powder may be at once rammed down 
round a central core of the dimensions of the intended 
lime crucible. 

This lime lining is naturally rather soft before bein°- 
placed in the furnace, but upon heating agglutinates, 
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and forms a strong and compact crucible, which is pre¬ 
vented acting upon the outer one by the interposed thin 
lamp-black layer, and at the end of the experiment gene¬ 
rally turns out as solid and compact as those made in the 
lathe. 

Experiments made with such crucibles, even up to 
dimensions containing several pounds of metal, have 
proved them extremely well suited for these operations, 
and doubtless similar crucibles could be made lined with 
magnesia or alumina as required. In some cases ordi¬ 
nary black-lead crucibles lined with powdered lime, 
magnesia, or alumina, might possibly be found to answer. 

TECHNICAL CHEMISTRY. 

New Facts concerning Amalgamation ,* 
by M. J. Nickles. 

The action which mercury exercises on metals is not so 
energetic as that of sodium amalgam. This diffe¬ 
rence may be proved in a very simple manner, and in 
such a way as to be easily laid hold of by any audience. 

Let a sufficiently large square of glass be taken, upon 
which, side by side, two gold leaves are cemented. If 
a drop of common mercury is conveyed to one of these 
leaves, the drop will be seen to adhere to it, and become 
flat, without increasing perceptibly in extent. Let a 
precisely similar operation be performed with a drop of 
sodium amalgam, and the drop will be observed to 
extend with astonishing rapidity, eating away and 
whitening all around it. In less than a few seconds the 
mercury will thus have obtained a superficies which 
manjr hundred times exceeds the section of the original 
drop. 

In acting thus on gold leaf, the mercury sometimes 
creates a gap by drawing away the gold which it has 
met with and amalgamated by the wajT; sometimes, on 
the contrar}7, the precious metal remains in its place 
while amalgamating, and the square seems to be silvered 
on the points where the stationary amalgamation has 
taken place. 

The spreading of the mercury on the surface of the 
metallic leaf does not always happen concentrically. It 
may have taken place in one direction rather than 
another, whether on account of the cohesive solutions 
which occur, or because the surface of the molecules does 
not everywhere present an equal degree of purity, 
especially when the metallic leaf has been put on with 
a cement. 

This action of sodic mercury takes place even against 
gravitation, for it is not necessary that the gold-leaf 
should affect a horizontal position in order to be 
whitened in every way ; the phenomenon is produced 
even when this leaf is placed vertically, so that the mer¬ 
cury may be seen rising along the metallic surface 
whitening or eating it away, continuing at the same 
time its work in a downward direction. Amalgam of 
thallium acts in the same manner. 

This curious experiment does not succeed so well with 
silver, or beaten copper leaves, either because they are 
not so thin as those of gold, or because the permeability 
for mercury is less [great in silver and copper than in 
gold. This question, to which I formerly applied 
myself, becomes complicated, besides, from the physical 
state of the metal; a piece of copper of a certain thick¬ 
ness takes less time to be penetrated with mercury and 
become brittle than a copper-leaf which has been re- 

* Journal dt Pharmacie et de Chimif, vol. iv. p. 330. 

duced by laminating to the condition of tinsel, evidently 
because in the former case the metal is far more porous 
than in the latter. 

It does not follow that because iron and platinum are 
not wetted by mercury they are incapable of uniting 
with it. The amalgam of iron and that of platinum 
are known ; only, to obtain them, it is necessary to have 
recourse either to the battery or to a more electro-positive 
metal. Thus, to amalgamate iron, the metallic sheet has 
only to be rubbed with a zinc[ or brass brush, dipped in 
acidulated water, and a drop of mercury added. Here 
amalgamation takes place, by virtue of a galvanic effect, 
produced by a metal which, like sodium or zinc, is more 
positive than iron ; in every case it remains superficial, 
the mercury not penetrating into the metal serving as 
substratum. Then it is also understood that amalgam 
of sodium can mercurise iron and platinum. I have 
made some remarks on this point, the results of which 
are as follows :—Amalgam of sodium promptly attacks 
a leaf of platinum cemented on glass; wherever this 
amalgam has touched, a hole is made. It is the same 
with leaves of aluminium. The same amalgam wets 
and instantly mercurialises a platinum crucible; but the 
metallic sheet is not permeable by it, for after six months’ 
contact it had retained all its flexibility, and had not 
become brittle, as with iron and other metals not per¬ 
meable by mercury ; amalgamation remained superficial. 

Ribbon magnesium, such as is used for lighting, is 
little affected by mercury; it is, without doubt, a little 
wetted by it under the influence of acidulated water; 
but amalgam of sodium is without action on it. How¬ 
ever, thallium is wetted by mercury, and becomes brittle 
under its influence, thus resembling other metals, such 
as zinc, tin, lead, copper, silver, gold, and their alloys. 

Laminated magnesium and thallium were not known 
thirteen years ago, when the aforesaid researches were 
published ; their behaviour with respect to mercury adds, 
then, one more proof to the correctness of the proposi¬ 
tion made at that time—viz., that “ the metals which 
are wetted by mercury are permeable to it, and those 
which are not wetted are not penetrated by it.” 

To this proposition we may add that “ when metals, 
which are not wetted by mercury, have been amal¬ 
gamated by an indirect method, the mercury remains 
on the surface, does not penetrate into the depth of the 
metal, and consequently does not render it brittle.” 

It would be curious to prove the behaviour of indium 
in this respect; I submit the question to anybody who 
is fortunate enough to be possessed of this rare metal. 

Actiom of Clsloi’iise 021 A.mylene.—M. Bauer, in 
an article in Zeitschr. Chem. p. 380, stated that at 170 C. 
chlorine is absorbed by amylene without any sensible dis¬ 
engagement of hydrochloric acid; at the boiling point the 
disengagement takes place, and at the same time there are 
separated—1. Chlor-amylene, C10II9C1, boiling from 90° 
to 950 C. 2. Chloride of amylene, C10H10C12. 3. Chlori- 
netted chloride of amylene, Cj0H9C13, crystallising in cam¬ 
phorated masses. 4. Bichlorinetted chloride of amylene, 
C10H8Cl4 ; a heavy limpid liquid, boiling at 230° to 240 0 C. 

Iodine in Mineral S»Iiosi»Iiatea. — In trying an 
experiment with about hall a ton ot German phosphate oi 
lime and sulphuric acid, I was astonished to see a very 
considerable evolution of iodine fumes. Having some 
misgivings on account of the novelty of the phenomena (to 
me), I exposed a sheet of paper smeared over with starch to 
their influence : the test was undeniable. Is this fact 
known to iodine manufacturers ?—Smatterer. 
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PROCEEDINGS OF SOCIETIES.' 

CHEMICAL SOCIETY. 

Thursday, December 20. 

Dugald Campbell, Esq., in the Chair. 

The minutes of the previous meeting were confirmed, and 
the donations to the library announced. Dr. E. A. Cook 
and Mr. James Forrest were formally admitted Fellows of 
the Society, and the following gentlemen were duly elected 
—viz., John Broughton, B.Sc., Chemist to the Government 
Cinchona Plantation, Madras Presidency ; Mr. Watson 
Smith, 26, Portland Crescent, Manchester ; and Mr. Walter 
Noel Hartley, Pathological Laboratory, St. Thomas’s Hos¬ 
pital, London. The candidates proposed, whose names were 
read for the first time, were James William Hudson, Ph.D., 
Principal of Trafford College, Manchester ; Mr. Joseph 
Ince, 26, St. George’s Place, Hyde Park Corner; Mr. 
George Ottley, 196, Walworth Road. 

Mr. W. H. Perkin read a paper “ On the Basicity of 
Tartaric Acid." From the previous results of Hugo Schiff, 
Fritzsche, and others, tartaric acid is assumed to be tetra- 
baric ; but the author has arrived at a different conclusion 
—viz., that it has a bibasic character, being, however, 
tetratornic, founding his opinion upon the study of certain 
new derivatives obtained from tartaric ether by the action 
of the chlorides of benzoyl, acetyl, and of other acid 
radicals. Of the two pairs of hydrogen atoms in tartaric 
acid, one only is replaceable or “basic,” whilst the re¬ 
maining couple possess very different functions, or are 
such as have been designated “ alcoholic hydrogen.” 
Some idea may be formed of the main points of this 
elaborate investigation from a notice of the several in¬ 
stances of replacement successfully accomplished :— 

Benzo-tartaric Ether.—Acting with chloride of benzoyl 
upon tartaric ether, the author succeeded only in replacing 
one atom of hydrogen by benzoyl. This product, treated 
with dilute alcoholic potash, gave a crystalline body— 
ethyl-benzo-tartaric acid—besides Dessaignes’s benzo-tar¬ 
taric acid. 

Similar results were obtained with paratartaric ether 
and chloride of benzoyl. The action of chloride of suc- 
cinyl upon tartaric ether furnished an oily body containing 
two equivalents of tartaric ether bound together by the re¬ 
placement of H2 by diatomic succinyl. It is appropriately 
named succino-tartaric ether. 

Aceto-benzo-tartaric Ether.—It was found to be possible 
to replace the two atoms of hydrogen in tartaric ether, the 
one by benzoyl, and the other by acetyl, giving rise to this 
body. 

Aceto-tartaric Ether was formed by the replacement of 
one of hydrogen; and 

Diaeeto-tartaric Ether by two of hydrogen in the original 
body by the action of appropriate amounts of the chloride 
of acetyl. This second substance underwent no further 
change when brought in contact with sodium, tending to 
show that all the replaceable hydrogen had already been 
substituted in this compound. 

Some interesting theoretical considerations bearing upon 
the constitution of paratartaric acid were next mentioned ; 
after which Mr. Perkin described the results he had ob¬ 
tained by acting upon chloride of acetyl with dry tartaric 
acid. In this reaction a splendid crystalline substance was 
formed, which corresponded to the diaceto-tartaric anhy¬ 
dride ; and from dried paratartaric acid an identical pro¬ 
duct was more slowly obtained. 

Diaceto-tartaric Acid was formed from the last-named 
product by the action of water. It is a powerful acid, of 
bibasic character, forming two classes of salts—acid and 
neutral many of which have been examined and de¬ 
scribed. The author alludes to Rochleder’s previous 
notice of this substance and some of its salts in 1859. 

-- Sodio-tar taric Ether and the disodium compound were 

prepared by the action of the alkali-metal upon tartaric 
ether, and the first of these gave, on treatment with iodide 
of ethyl, an oil, probably ethyl-tartaric ether. 

The views advanced by the author in explaining the 
constitution of some of his new derivatives, were briefly 
remarked upon by Dr. Williamson ; and 

The President moved a vote of thanks to Mr. Perkin 
for his interesting communication. 

A paper, in continuation of a previous research, and 
entitled “ On the Absorption of Vapours by Charcoal," by 
John Hunter, M.A., was read by the Secretary. The 
author has determined the rate of absorption of various 
substances in the state of vapour by a known bulk of 
cocoa-nut charcoal. The results for different temperatures 
are indicated in a series of tables. The following bodies 
were operated uponAniline, carbolic acid, hydride of 
benzoyl, butyric acid, butyric ether, oil of turpentine, 
valerianic acid, aldehyde, acetic ether, acetone, nitrous 
ether, hydrochloric ether, formic acid, amylene, and per- 
chloride of carbon. 

Mr. E. T. Chapman then read a paper “ On Some Re¬ 
actions of Hydriodic Acid." The author referred to a 
previous paper, in which he stated that nitrite of amyl is 
decomposed by hydriodic acid, yielding nitric oxide and 
iodide of amyl. He has determined the amount of nitric 
oxide liberated under these circumstances, and finds it con¬ 
siderably short of the theoretical quantity. In fact, owing 
to a secondary reaction, a portion of the nitric oxide is 
converted into ammonia. When the amount of nitrogen 
present in the form of ammonia is added to that in the 
nitric oxide, the two are found to be exactly equal to the 
total amount contained in the nitrite. He finds that he can 
convert nitric oxide into ammonia by the action of boiling 
hydriodic acid. He has also determined the amount of 
nitric oxide liberated by the action of sulphuric acid on 
nitrite of amyl, and proved that the whole of the nitrogen 
is in this case obtained in the form of nitric oxide. The 
nitrates of the alcohol radicals appear to be decomposed 
by hydriodic acid in the same manner as the nitrites, 
though not so readily ; the products being the iodide of 
the alcohol radical, nitric oxide, ammonia, and water. 

Mr. Herbert McLeod exhibited and described a very 
ingenious and efficient apparatus intended to serve the 
purpose of a continuous aspirator. After describing the 
arrangements in common use, and the leading features of 
his own invention, the author stated that, with a uniform 
pressure of water, the instrument acted with the regularity 
of a water-clock. It would be impossible to convey a 
correct idea of the instrument without resorting to pictorial 
illustration. 

The President then adjourned the meeting until Thurs¬ 
day, January 17. 

ACADEMY OF SCIENCES. 

December jo. 
“ Reply to the Critical Observations of M. Spierer rela¬ 

tive to the Parallax of the Depths of the Solar Spots ” hv 
M. Faye. ’ y 

“ On Chirurgical Intoxication," by M. Maisonneuve. 
“ On the Longitude of Rio de Janeiro," by M. Mouchez. 
“ On Molecular Forces in Liquids in Movement, with their 

Application to Hydrodynamics," by M. Kleitz. 
“ Application of the Diapason to Horology," by M. 

Maudet-Breguet. 
“ On the Poisonous Principles in Cholera Dejections ” hv 

M. C. Thiersh. - ’ y 
“ Observations on Dialysis and Endosmose," by M. Du- 

brunfaut. 
“ On the Reciprocal Actions of Hydrocarbons," by M. 

Berthelot. In continuation of his researches on the mutuai 
action of hydrocarbons, the author has examined the action 
of ethylen on phenyl, chrysen, and anthracen, and the 
action of free hydrogen on chrysen, naphthalin, and 
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anthracen. A mixture of ethylen and phenyl passed 
simultaneously through a red-hot tube yields, on the one 
hand, benzol and styrol (displacement of benzol by 
ethylen) — 

C12H4(C12H6) + C4H4 = C12H4(C4H4) + C12HG, 

and also anthracen and hydrogen (displacement of hydro¬ 
gen by acetylen)— 

C12H4[C12H4(H2)] + C4H2(H2) = C12H4[C12H4(C4H2)] + 2H2. 

Ethylen and chrysen passed simultaneously through a 
hot tube produce principally anthracen and a little naph- 
thalin by displacement of the benzol. Ethylen and 
anthracen form a large quantity of naphthaline The 
reactions of hydrogen are less characteristic. Hydro¬ 
gen and chrysen give rise to benzol and phenyl. 
Hydrogen and naphthalin scarcely react upon one 
another, and the action between hydrogen and anthracen 
is still more difficult, traces of benzol and acetylen being 
formed in each case. The author deduces from his re¬ 
searches the law that in these reactions there is a reciprocal 
change between the hydrogen, benzol, and ethylen, regu¬ 
lated by the relative masses of these three bodies. The 
study of reten has led the author to some new facts. He con¬ 
siders it to be a homologue of anthracen. The reaction of 
formen on benzol was not attended with success. It was 
only at the softening point of porcelain that the commence¬ 
ment of reciprocal action was observed, attended by the 
production of a minute quantity of anthracen and naph¬ 
thalin. 

“ On Some Properties of Chloride of Sulphur,” by M. 
Chevrier. The author has studied the action of phos¬ 
phorus on chloride of sulphur, and has succeeded in con¬ 
verting it almost entirely into chlorosulphide of phosphorus. 
In a large globe of seven or eight litres’ capacity, pour 
three equivalents of chloride of sulphur SCI, and heat to 
the boiling point. Then add in small fragments one equiva¬ 
lent of phosphorus. After each addition well agitate the 
vessel; the result will be a yellow liquid consisting almost 
exclusively of chlorosulphide of phosphorus, holding sul¬ 
phur in solution. Distil, rejecting the small portion which 
comes over below 1250 C., the boiling point of chloro¬ 
sulphide of phosphorus. The reaction is— 

P + 3SC1 = PC13S + 2S. 
The author has prepared half a litre of this body in one 
day. An attempt to prepare chlorosulphide of arsenic 
failed. Upon working in identically the same manner, 
only chloride of arsenic and sulphur were produced— 

As + 3-SCI = AsClg 4- 3S. 

The author has here observed a curious fact connected 
with the crystallisation of sulphur. Towards the end of 
this operation, the yellow liquid on cooling deposits long 
prismatic needles of sulphur, amongst which are easily 
distinguished octahedra of relatively considerable volume. 
The prismatic sulphur is opaque ; the octahedra are, on 
the contrary, very brilliant. They appear to form only 
towards the end of the cooling. The experiment is very 
easy to repeat, and each time it gives the same mixed 
crystallisation. In 1848 M. Pasteur observed an analogous 
fact in the preparation of sulphide of carbon. 

“ On the Direction of the Vibrations in Polarised Light,” 
by M. Mascart. 

“ On the Analysis of the Soluble Principles of Vegetal 
Earth,” by M. Schlosing. The researches of Messrs. 
Huxtable, Thompson, Way, &c., have shown That soils 
have an absorptive power, ranging according to their 
nature, for alkalis, but that this power is nil for hydro¬ 
chloric, nitric, and sulphuric acids. The author has con¬ 
fidence in this displacement method when acids are to be 
determined in the solution which nourishes vegetables ; 
but as regards the alkalis, the method yields a minimum 
result only. Indeed, if equal weights of earth are soaked 
with solutions of alkaline salts identical in composition 
but unequal in volume, that portion of earth which is in 

the presence of the greatest volume will absorb the most 
alkali. Thus, when the author employs the method of 
displacement, he accumulates in the lower layers, solu¬ 
tions of alkaline salts. He, therefore, permits the earth 
to take up more alkali than it had before, and impoverishes 
his solutions. That does not prevent the establishment of 
a new equilibrium, whence results the constancy of com¬ 
position of the first liquids collected. New researches 
are, therefore, necessary to determine the amount of this 
impoverishment, which evidently varies according to the 
nature of the soil. 

“ Note on Crystallised Oxalate of Lime,” by M. Monier. 
The author has obtained crystallised oxalate of lime by 
carefully reversing a vessel containing a dilute solution of 
oxalic acid into a denser bath of sucrate of lime. Owing 
to the difference of density, the oxalic acid rests without 
mixing on the alkaline solution, and slowly combines to 
form a well-crystallised salt. Ammoniaco-magnesian 
phosphate may be obtained in a similar manner. 

December 17, 1866. 

“ On the Parallactic Inequality of the Solar Spots,” by 
M. Faye. 

“ On the Periodical Variations of Temperature in Feb¬ 
ruary, May, August, and November,” by M. C. Sainte-Claire 
Deville. 

“ On the Composition of the Stone Implements found in 
Celtic Monuments and amongst Savage Tribes,” by M. A. 
D amour. 

“ New Theory of Crystalline Reflection, according to 
Fresnel’s Ideas,” by M. A. Cornu. 

“ On the Selenides from the Mines of Cacheuta,” by 'M. 
Domeyko. A deposit rich in selenides was discovered 
about six years ago, at Cacheuta, in the province of 
Mendosa, at the lower part of the Andes. The seleni- 
ferous minerals have as yet only been found in one vein, 
the direction of which is nearly north and south, and the 
angle of inclination 90°. It intersects the system of 
stratification at almost a right angle. The author has 
been led to the conclusion that there are three asso¬ 
ciated minerals mixed in different proportions—first, a 
selenide analogous to eukairite (Ag,Cu)Se ; secondly, 
(Fe,Co)Se; and, thirdly, PbSe. The first two pos¬ 
sibly form a polyselenide whose composition approaches 
the formula (Fe,Co)Se + 2(Ag,Cu)Se, and in which 
the selenide of silver and subselenide of copper, which 
are isoinorplrous, replace one another, as do the sul¬ 
phide of silver and subsulphide of copper in the double 
sulphides of Chili. These sedenides have great outward 
similarity; their hardness is 2*5, and their density from 
6‘3 to 7*2. They are very fusible, and before the blow¬ 
pipe give the characteristic odour of selenium. In a closed 
tube, black and red selenium sublimes. In an open tube 
they give variable proportions of selenious acid mixed 
with a reddish sublimate. Nitric acid attacks and dis¬ 
solves these minerals easily with liberation of selenium, 
which disappears on boiling. Pure and hot hydrochloric 
acid also attacks these selenides with evolution of part of 
the selenium as seleniurettedhydrogen. The best method of 
analysis was found to be separation of the selenium by means 
of dry chlorine, and the lead and silver by dissolving in 
nitric acid, and precipitation by hydrochloric and sul¬ 
phuric acid. The percentage of selenium varied between 
22*4 and 30*8 per cent. 

“ On the Spontaneous Generation of Infusorial Ani¬ 
malcules,” by M. A. Donne. 

“ Observations on the Previous Note,” by M. Pasteur. 
“ On the Reciprocal Action of Hydrocarbons,” by M. Ber- 

thelot. 
“On the Seeds of Buckthorn, from a Chemical and Indus¬ 

trial Point of View,” by M. J. Lefort. This is a continua¬ 
tion of a paper which we noticed some weeks ago. The 
object of this new memoir has been to find out under what 
circumstances rhamnegine passes into rhamnine ; to show 
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how each of these acts in the dyeing of tissues, and how 
these two colouring matters may be industrially utilised. 
The author finds that rhamnine, which is so easily sepa¬ 
rated from buckthorn, and which has not hitherto been 
used, will yield clearer yellows than will rhamnegine. 

“ On a New Hydrocarbon” by MM. C. Friedel and A. 
Ladenburg. Certain theoretical considerations, and the 
existence of a compound in which four hydrocarbon 
groups C2H5 are united by one atom of silicium, led the 
authors to seek for a hydrocarbon haying an analogous 
constitution. After many fruitless efforts they succeeded, 
by acting on methylchloracetol with zinc ethyl, in pre¬ 
paring a hydrocarbon, C7H16, which they represent by the 
formula— 

C 
2CH3 
2c2h5 

The new body boils between 86° and 87° C. Its vapour 
density is 3*62, and its specific gravity at zero is 0*7111. 

“ On Some New Derivatives of the Fatty Acids,” by M. 
H. Gal. The author has prepared monacetyle-glycolic 
ether ; monacetyle-butyllactic ether ; monobutyrile-butyl- 
lactic ether ; and several other bodies. 

NOTICES OF BOOKS. 

Inorganic Chemistry. By the late George Wilson, M.D. 
Revised and enlarged by Stevenson Macadam, Ph.D. 
With New Notation added. W. and R. Chambers. 

This is a new edition of a work published by the late Dr. 
Wilson sixteen years ago, which the rapid progress of the 
science has necessarily rendered obsolete. Large altera¬ 
tions and additions to it have been made by Dr. Macadam, 
with the view of bringing it up to the present state of the 
science, but we cannot congratulate him on the mode in 
which he has performed his task. In place of being a 
clear and concise, though very elementary, sketch of the 
state of the science, as the original work at the date of its 
publication certainly was, the present edition abounds in 
loose and inaccurate statements. 

As an illustration, we may quote the well-known defi¬ 
nition of atom and molecule, which is given in these 
words:— 

“ An atom of a substance is the smallest proportion which 
will combine with other particles of matter, but which 
cannot exist in a separate form. Molecules are the smallest 
portions of matter which can exist in a separate state. 
Thus, an atom of water is the least quantity which will 
combine with other substances; whilst the molecule of 
water is the smallest proportion which will exist by itself, 
and which might be obtained by the ultimate division of 
a portion of water.”—Page 14. 

In which passage the illustration is not only entirely 
erroneous, but renders the definition itself perfectly unin¬ 
telligible. 

In the chapter on the Laws of Combination by Volume, 
on which the whole system of modern chemistry is founded^ 
numerous errors exist. We are told for example that — 

“ No elementary substance yields a greater volume than 
hydrogen, but the compound gases and vapours give one 
twice as great as that of this gas. I hey have, accordingly, 

placed after them a double square f~] | , which has twice 

the capacity of that of the simple or elementary sub¬ 
stances.”—Page 70. 

Prom which we must infer that the editor is ignorant of 
the fact that the atoms of cadmium and mercury occupy 
twice the volume of an atom of hydrogen. We mi^ht 
have supposed this to be an omission ; but in the table in 
the previous page, mercury is set down as occupying one 
•volume, and among the experimental vapour densities 
that of mercury is given as 201*11, which is just double 
the number actually found. 

The statement regarding the volume of compound 

gases is curiously inconsistent with the following passage 
which appears on the next page : — 

“ The vapours of organic substances afford examples of 
both classes. No organic substance yields a vapour less 
than that of hydrogen or one volume. The organic sub¬ 
stances which play the part of simple bodies, and thus 
combine together, or with other substances, like elemen¬ 
tary bodies, have a combining volume similar to that of 

hydrogen, namely, 1 or | | , and an example of this class 
is ordinary ether (!) ; whilst other organic substances, 
which conduct themselves like compounds, such as 
hydrochloric acid, have a double combining volume, 

namely, 2 or | | | ; and an illustration of this group is 

the vapour of alcohol.”—Page 71. 
While, as if to make confusion worse confounded, on 

the page immediately following, ether is represented as 
occupying two volumes. 

The descriptive part of the work is equally inaccurate ; 
in proof of which we select the account of Nordhausen 
sulphuric acid : — 

“ Green vitrol consists of sulphuric acid, oxide of iron, 
and water, its exact composition being EeS04 + 7H20. It 
is first strongly dried, the effect of which is to expel the 
greater part of the water it contains. About a seventh 
part of that, however, is always, and purposely, retained. 
The dried sulphate of iron is then exposed to a red heat 
in stoneware retorts. Half of the sulphuric acid of the 
sulphate comes over in combination with water, whilst the 
other half is decomposed into sulphurous acid, which is 
evolved as gas, and oxygen, which converts the protoxide 
of iron into peroxide. 

“ Nordhausen acid varies in strength, but when strongest 
may be regarded as consisting of one combining propor¬ 
tion of water, and two of sulphuric acid, H20 + 2S03 [by 
old notation, HO + 2SO3]. It is twice as strong as the 
strongest English sulphuric acid, or oil of vitriol.”— 
Page 161. 

The merest tyro in chemistry must see that, if one- 
seventh of the water of the green vitriol is retained, no 
Nordhausen acid can be got, but that the product must 
be the glacial acid H2S04H20. 

Our readers will probably be interested to know, on the 
authority of Dr. Macadam, that there are three compounds 
of hydrogen and oxygen, one having the formula H203 ; 
that the air dissolved in water consists of two volumes of 
oxygen to one volume of nitrogen, and not of 1*87 of 
nitrogen to 1 of oxygen, as we had previously supposed ; 
that olefiant gas is CH2, and that this quantity occupies 
two volumes ; that hypophosphorous acid is HPO, and 
not HPH202, and that the calcic hypophosphite is CaP2D, 
which is not even consistent with the formula given for 
the acid; that nitrate of copper, according to the new 
notation, contains six molecules of water of crystallisation; 
and that, by calcination in a current of air, galena 
“ is converted in part into sulphate of lead, PbS04, and by 
subsequent increased heat the whole is reduced to the state of 
metal.” 

These are but a few examples of errors and inaccuracies 
which abound in almost every page of this work, and 
make it a most unsafe guide for the student. 

At the present time, when the study of chemistry is 
being slowly introduced into elementary schools, it is 
especially necessary to keep a watchful eye on the 
character of the manuals likely to be used, for it is 
manifest that the success of the movement must greatly 
depend on their accuracy and precision. In these qualities 
the work before us is eminently deficient, and we have 
thought it necessary to point out its shortcomings very 
distinctly, because, from its being one of an “ Educational 
Course” published by Messrs. Chambers, it is not unlikely 
to find its way into the hands of teachers whose know¬ 
ledge of such subjects is necessarily often but little in 
advance of the text-books they use, and who may not 
be able to detect its errors. 
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CHOLERA AND ANTISEPTICS, 1866. 

(A) The Arrest and Prevention of Cholera; being a Guide 
to the Antiseptic Treatment. By A. E. Sansom, M.B. 
Lond. London: Churchill. 

(B) Asiatic Cholera. By F. A. Burrall, M.D. New 
York: Wm. Wood and Co. London: Stevens Bros., 
Covent Garden. 

(C) Reprint from the Appendix to the Third Report of the 
Cattle Plague Commissiori. By Wm. Crookes, F.R.S. 
London: J. H. Dutton, i, Wine Office Court, Fleet 
Street. 

(D) Tenth Annual Report of the Medical Officer of Health 
for the Holborn District Board of Works, London. 

(E) Handbills relating to Precautions to be taken against the 
Cholera. Various. 

(Continued from Vol. XIV., page z6z.) 

It is generally stated that there is a diminution in the 
quantity of ozone during cholera epidemics, just as an 
excess is found in an epidemic of influenza. The latter 
fact seems to be better established than the former. Of 
other disinfectants recommended by medical officers and 
chemists we may notice the following : — 

Heat.—Dr. Frankland denies that a boiling heat destroys 
the vitality of the cholera germ. This is not generally 
agreed with, and, if true, would upset the doctrine of the 
disease being due to organised particles, since nothing of 
the kind could long resist a heat of 2120 F. An obvious 
fallacy is difficult to be guarded against, for if water be 
so treated, and the noxious germs destroyed, it is after 
such treatment still exposed to germs in the atmosphere. 
However this may be, boiling is almost universally recom¬ 
mended for the disinfection of water, and was so during 
the late epidemic almost without exception. The poison 
of scarlet fever (inferior to few in point of virulence) is 
well known to be destroyed at a temperature of 2200 F. 
Speaking of disinfection generally, Dr. Tanner observes : 
“ Woollens, bedding, or clothing may be thoroughly 
purified by exposing them for about two hours in an oven 
at a temperature of 220° F.” 

Solution of chloride of iron is named as one of the 
chief disinfectants, with chloride of lime, Burnett’s fluid, 
and Condy’s liquid, in the memorandum drawn up by the 
metropolitan medical officers of health. We presume that 
this is meant to replace the sulphate, as recommended by 
Pettenkofer, for the disinfection of drains. “ Sulphate 
of iron or a solution of carbolic acid” is recommended 
for the district of St. Giles, Camberwell.® ProfessorRoscoe 
and Dr. Noble recommend the following for the township 
of Manchester:— 

“ As a disinfecting liquid, a neutral solution of the chlorides 
of manganese and iron (the neutralised refuse liquor from 
the manufacture of chlorine), called in the report ‘ the 
disinfecting fluid.’ 

“ As a disinfecting powder, chloride of lime or bleaching- 
powder, called in the report ‘ the disinfecting powder.’ 

“These substances are selected (1) because they are 
known to be efficacious ; (2) because they can be obtained 
in the necessary large quantities at a moderate cost; and 
(3) because the mode of their employment is simple. 

“ Other substances may possibly act as effectively, but 
these are chosen as best suiting the present purpose. 

“ The ‘ fluid ’ is to be used chiefly for general disinfec¬ 
tion, by the authorities, of the drains and sewers of the 
low-lying and suspected neighbourhoods. One gallon of 
the ‘fluid’ will disinfect 10,000 gallons of ordinary sewage. 

“The * fluid’ is also to be used for special disinfection 
of the house drains, &c., when needed. 

“ The ‘ powder ’ is to be used for the special disinfection 
of linen, utensils, bedding, and dwelling-houses, as here¬ 
after described. One pound of this powder will disinfect 
10,000 gallons of ordinary sewage.” 

From the following paragraph of this same handbill we 

should think that the sewage state of Manchester is by no 
means perfect. 

“ Discharges from the Sick.—Two tablespoonsful of the 
‘ powder ’ to be at once distributed over the contents of 
the vessel, which must then be covered and at once 
emptied. These discharges, even after disinfection, must 
on no account be thrown out into middens, privies, or 
sludqepools in the neighbourhood of the dwelling-houses 
but got rid of through the street drains, which must be 
frequently disinfected and flushed as suggested. Where 
there are water-closets these would of course be used in pre¬ 
ference to the street drains.” 

If sludgepools are the same as our cesspools, such a 
fact may account for the unhealthiness of Manchester in 
part, for in London there are very few cesspools now, 
while the drainage and sewage of Birmingham is still 
better. Thus, from the report on the “ Health of London” 
for October 27, 1866, we find the rate of mortality for 
the week was 

22 in 1000 for Birmingham, 
24 ,, ,, London, 
30 ,, ,, Manchester, 
32 „ „ Liverpool; 

and this relative order is tolerably constant. 
Many salts that fix noxious gases we find not mentioned, 

such as the acetates of copper and lead. Theoretically, 
for the destruction, or rather fixation, of sulphuretted 
hydrogen, common Goulard water would have been 
thought to be most useful, but sulphate and chloride of 
iron seem to be generally preferred for the purpose. This 
probably acts by virtue of the persalt of iron present 
oxidising the sulphuretted hydrogen. Of gaseous dis¬ 
infectants and antiseptics the lower oxides of nitrogen 
seem to have been replaced entirely by hypochlorites, and 
justly so, for the preparation of the latter is much more 
easy, and the gas also, or mixture of gases, evolved is 
less irritating. 

Iodine also deserves a fair trial, since its properties of 
acting on morbid products are well known to be very 
different from those of chlorine, and such properties may 
also be of use quite apart from mere disinfection. Dr. 
Tanner gives the following note of its use :—“ This agent 
has been recommended for disinfection and deodorising 
purposes by Wynn Williams, Campbell De Morgan, 
Nunn, and Richardson. 200 grains are placed in a 
common chip box and suspended over the patient’s bed. 
... If desired, it may be at once sublimed and the 
vapour diffused by placing it on a heated fire-shovel. In 
rooms occupied by small-pox patients, the air may be kept 
free from smell by using iodine in this manner—probably 
the strongest proof which could be adduced of the value 
of this simple and manageable remedy.” We must demur 
to the statement that deodorising power is a strong proof 
of disinfection. The fumes of acetic acid are doubtless 
also soon to have another trial, when the present researches 
as regards its therapeutic value (for arrest of cancer-cell 
multiplication) are more matured. 

In concluding the subject of disinfection, it may be 
well to draw notice to the esteem that chlorine was held 
in when it was the only agent of the kind known. Thus 
Abernethy says of disinfectants :—“ They are sometimes 
useful, very useful indeed, for they make such an abomin¬ 
able stink that the patient is obliged to have the windows 
opened.” It would be difficult now to find any Medical 
man who would deny the importance of disinfection. 

Cholera and diarrhoea may be stated to be either epidemic 
or endemic. Cholera is perhaps endemic to a small extent in 
England, but the nature of this endemic cholera probably 
is essentially distinct from that of the epidemic type, for 
there is no evidence that endemic cholera becomes epidemic 
in England or temperate climates. As regards diarrhoea, 
Dr. Sansom draws the line sharply between the two parallel 
kinds of diarrhoea, and shows that rationally they require 
different treatment. We believe that the members of the 
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Cholera Congress came to the conclusion that cholera 
might be produced by the poison of choleraic diarrhoea. 
Probably the proximate or determining causes of endemic 
disease become the predisposing causes of epidemic disease. 

In speaking of typhoid fever, Dr. S. Gibbon remarks— 
It is caused by the emanations from sewers and from 
heaps of decaying animal and vegetable refuse. . 
It resembles the cattle plague in its pathological character, 
but some physicians whose opinions are entitled to respect 
argue that sewers, drains, and dung-heaps do not per se 
generate it, but they must first receive the specific poison 
from the excrements of patients suffering from the dis¬ 
order before they can distribute the poison to others. 
Whichever be the correct opinion, it can make but little 
difference as to the measures we ought to adopt to prevent 
it. We can reconcile the two views by looking upon the 
disease as endemic in the one case, epidemic in the other, 
the same cause being in the former case determining, in the 
latter predisposing. The successful treatment of the cattle 
plague has shown that it is not endemic, and the patho¬ 
logical resemblance of it to typhoid fever adds force to 
these remarks, since it cannot be so stamped out, being 
endemic. We have the best authorities in favour of sew¬ 
age being a determining cause of typhoid; just as over¬ 
crowding is generally supposed to be the determining 
cause of typhus, but in some epidemics perhaps generated 
endemically (as in the case of fevers in temperate 
climates), so the causes before determining then act also 
as predisposing causes. If this be so, such causes become 
doubly dangerous at such times, and so the danger is more 
easily detected. Thus the cattle plague, without doubt, is 
not endemic in England, but it is both endemic and epi¬ 
demic elsewhere, and the cause which predisposes in 
England may be determining elsewhere. In this respect 
cholera (Asiatic) resembles the cattle plague ; the filth 
in India causes an epidemic which is predisposed to by 
filth in England. Dr. Jenner thus illustrates this shifting 
of cause from predisposing to determining or exciting : — 
A traveller fatigued and hungry crosses a marsh where 
miasmata abound. If he is. attacked writh ague at the 
beginning of the marsh, fatigue and hunger are the pre¬ 
disposing causes ; if after crossing he becomes fatigued 
and hungry, these causes, before predisposing, become ex¬ 
citing. The constancy of action of such predisposing 
causes may be appreciated by the following :—“ It is also 
an interesting feature connected with cholera that a second 
epidemic will sometimes commence in the same house 
where the first began, even in the same room. Thus in 
Toeplitz the cholera broke out in the same house near a 
canal two years in succession. In Edinburgh one of the 
first two cases, which occurred in 1848, was in the same 
house where the malady had first appeared in 1832 ; while 
in Leith in 1832 and 1848 the disease commenced in the 
same room. The epidemic in Rheims of 1849 and 1854 
also originated in the same house.”—Burrall. 

The question that suggests itself is—Can we trace these 
predisposing causes often, and accurately define them ? 
Not altogether ; but we know that there are many predis¬ 
posing causes to disease in general, and also many that 
predispose to a class of diseases specially. 

Elements of Chemistry. Part III. Third Edition. By 
Wm. Allen Miller, M.D., V.P.R.S. London: 
Longman, Green, Reader, and Dyer. 1867. 

In this edition of the well-known Elements, Dr. Miller 
follows the notation that he adopted in vol. ii. of the same 
edition, with the nomenclature of Berzelius. Tie observes 
that “ the change in notation will doubtless be attended 
with more inconvenience, though it is certain to be adopted, 
since in none of the recent investigations made in this 
country, and in very few of those on the Continent, is the 
old method made use of.” As regards the nomenclature 
of chemistry, which is at present open to serious charges 

of inconsistency, it certainly is better to speak of ferrous 
and ferric in the same sense that we speak of nitrous and 
nitric oxide. It is feared by the author that such change 
may appear pedantic and strange, in the face of such terms 
of modern chemists as stibiotetramethylium. The no¬ 
menclature of the alkaloids also requires some amendment; 
thus we have conylia and nicotylia side by side with 
sparteia, and cinchonia is isomeric, not with cinchonidia, 
but with cinchonidine. Of course these are only trifles, 
but it is highly desirable that one and the same body 
should not have three names, as conia, coniine, and conylia, 
especially when terms such as benzol (benzine), benzile, 
and benzoyl mean such very different things. A reform 
in this direction is highly desirable, and any simple plan 
of uniform nomenclature would soon be accepted by all. 

The great advantage of this book over others of the 
same class is that all that concerns the manufacturer and 
physiologist is explained by chemical theories, and so the 
field of the chemist is extended as it should be, and 
made a centre among the allied sciences. Part I. treats 
of this connexion with the physical sciences ; Part II. 
with geology and mineralogy ; while in Part III. economic, 
physiological, and botanical questions are connected with 
chemistry. It is obviously a gain for all that an accurate 
science should connect together others much less so. 

We have a good account of the nutrition of animals 
and vegetables ; pus and excretions generally; the 
saliva, gastric fluid, &c. ; muscular tissue; components 
of brain and nerves, hairs, feathers, sponge; pre¬ 
paration of the various leathers (morocco, wash, and 
glove); preparation of glue and size; preparation of 
snuff'; manufacture of soap, wine, malt, &c. The book 
can therefore be recommended to a very large class of 
readers. 

But while chemistry thus enlarges its borders, it 
should also secure its former possessions, and make them 
more compact. Thus many substances formerly organic 
are now undoubtedly inorganic. Hydrocyanic and formic 
acids can be made synthetically almost as easily as the 
complicated inorganic ones; and this process of trans¬ 
ference from the one kingdom to the other, results in gain 
for both, since the unity of all chemistry is shown with the 
gradual transition that always exists in nature. This has 
been shown so clearly in some other English text-books 
(especially those of Williamson and Odling) that the suc¬ 
cess of this scheme of arrangement of general matter re¬ 
quires general recognition. Another matter in the order 
of treatment of subjects is highly advantageous to the 
reader—i.e., the consideration of the constitution of sugars 
and fermentation before speaking of alcohol. This is not 
usual; but the error of talking about things before un¬ 
mentioned is avoided. Of course by this method the 
other advantage is lost—i.e., of discussing alkaloids and 
organic bases of doubtful theoretical constitution imme¬ 
diately after the sugars—the transition being followed 
through the glucosides from bodies of known to those of 
unknown atomicity. We would direct special attention 
to the subject of fermentation, which is very fully treated, 
and is of such great interest at present. Dr. Miller’s book 
holds a position of its own in the English language, and it 
is very difficult indeed to say by what book we could re¬ 
place the present edition. It will be a very capital 
Christmas present for all who take an interest in chemical 
science. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Dingier's Polytechnisches Journal. November. 
“ Experiments on the Heat of Fusion, and on the Tem 
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perature of Glass and other Furnaces " “ On Siemen's Re¬ 
generative Gas Furnaces'9 by C. Schinz.—“ On Dyeing 
Wool with Aqueous Solutions of Aniline Blue,” by Lacii- 

mann and Breuniger.—“ On the Estimation of the Rela¬ 
tive Efficiency of Beetroot Presses f om the Quantity of 
Sugar contained in the Expressed Juice," by C. Stammer. 

—“ On the Relative Cost of Manufacturing Ice by Carre9s 
and Siebe's Apparatus,” by Wegler.—“ On the Prepara¬ 
tion of Chrome Green,99 by E. Djeterich.—“ On the Pre¬ 
paration of Pure Cyanide of Potassium," by L. Knaffl. 

Sitzungsberichte der Kaiserlichen Ahademie der Wissen- 
schaften zu Wien (Mathematical and Natural History 
Section). Vol. 53, div. 1. No. 1. June. 
“ On the Rose-coloured Semi-crystalline Limestone of the 

Island of Tiree in the Hebrides," by A. Boue.—“ A Mi¬ 
croscopical Examination of Human Milk," by E. Schwarz. 

Jahrbuch der Kaiserlich-Kbniglichen Geologischen Reich- 
sanstalt. No. 1. 

“ Contributions to the Knowledge of the Trachytes and 
Metalliferous Deposits of Nagyag, Transylvania," by H. 
Hofer.—“ On the Chemical Composition of the Vienna Tile 
Earth," by E. yon Sommartjga.—“ Analysis of Volcanic 
Rocks from the Island of St. Paul, collected during the 
Novara Expedition,” by K. yon Hauer.—“ Analysis of 
Sterro-metal, an Alloy of Copper, Zinc, and Iron;9 
“Analysis of Tertiary Lignite from Lettowitz in Moravia ; 9 
“ Analysis of Lignite from Gamlitz, Steiermark," by E. 
von Sommaruga.—“ On the Purification of Graphite," by 
Schoffel. 

Bulletin de la Societe Industrielle de Mulhouse. Vol. 36. 
October. 

“ On the Comparative Solidity of Thickeners composed of 
Lucine and Albumen," by T. Roberts and A. Rosens- 
THiEHE.—“ Report on the above Paper,” by G. Schaeffer. 
“ On the Preparation of Baryta,99 by Riviere. —“ Report on 
a Memoir on the Manufacture of Caustic Baryta99 by A. 
Scheurer-Kestner.—“ On J. Heilmann9s Experiments on 
Water as a Lubricant," by Gerber-Keller.—“ On Lec¬ 
ture Diagrams printed on Calico," by C. Thierry-Mieg. 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

2955. G. F. Freeman, Broughton, near Manchester, 
“ A new composition applicable to rollers for calico print, 
ing and to other purposes.”—Petition recorded November 
12, 1866. 

3055. C. J. Wahab, Valleyfield, N.B., “Improvements 
in purifying polluted water.”—November 21, 1866. 

3091. C. D. J. Seitz, Sunderland, “ An improvement 
connected with the bleaching of fibrous substances and 
with the manufacture of bleaching powder, bleach liquor, 
or sulphuric acid.” 

3097. J. K. Leather, St. Helen’s, Lancashire, “ Im¬ 
provements in the manufacture of salts of soda and 
potash.”—November 24, 1866. 

3111. T. J. Barron, New York, U.S.A., “ A new and 
improved method or process for converting iron into steel 
by the action of certain gases, and for producing gases for 
such purposes.”—November 26, 1866. 

3133. W. R. Lake, Southampton Buildings, Chancery 
Lane, “Improvements in the manufacture of white lead.” 
A communication from W. Bell, T. M. Fell, and A. G. 
Fell, New York, U.S.A.—November 26, 1866. 

3146. E. T. Hughes, Chancery Lane, “ A new or im¬ 
proved mode of saccharatification of sugary substances.” 
A communication from Dr. F. Jiinemann, Rudolpheim, 
Austria, and P. du Rieux and E. Roettger, Lille, France. 
—November 30, 1866. 

9_ 

3180. H. A. Bonneville, Rue du Mont Thabor, Paris, 
“ improvements in the manufacture of white lead, and in 
the vessels connected therewith.” A communication from 
J. H. Hebert, Brooklyn, New York, U.S.A.—December 4, 
1866. 

3212. P. E. de Wissocq, Rue Richepanse, and Count 
L. Krasinski, Rue de Penthievre, Paris, “ Improvements 
in the treatment of ores of metals, of which the sulphates 
are soluble in water.” 

3214. J. Williamson, South Shields, “Improvements 
in the manufacture of alkalies.”—December 6, 1866. 

3226. A. C. Fraser, Colchester, Essex, “Improvements 
in apparatus used in the manufacture of gas.”—Dec. 7, 
1866. 

Notices to Proceed. 

2043. P. Spence, Newton Heath, Lancashire, “Im¬ 
provements in the production of sal ammoniac in a com¬ 
mercial form.”—Petition recorded August 8, 1866. 

2083. J. A. Wanklyn, London, and A. Paraf, Man¬ 
chester, “ Improvements in the production of green 
colouring matters for dyeing and printing textile fabrics 
and yarns.”—August 14, 1866. 

2095. J. Webster, Birmingham, “Improvements in 
coating and recovering metals from chlorides and other 
solutions of metals.” 

2101. J. Cameron, Barrow-in-Furness, “Improvements 
in the manufacture of iron and steel.”—August 15, 1866. 

2110. G. Payne, Battersea, Surrey, “Improvements in 
treating fatty and oily matters.—August 16, 1866. 

2115. A. Paraf, Manchester, “Improvements in the use 
and application of an inorganic glyceric ether.”—Aug. 17, 
1866. 

3014. A. E. Blavier, Angers, France, “A process 
of conservation of cereals and substances alimentary, 
vegetable and animal.”—November 17, 1866. 

CORRESPONDENCE. 

Test for the Purity of Glue. 

To the Editor of the Chemical News. 

Sir,—As I am compelled in my business to use a consider¬ 
able quantity of glue, and being at a loss for a good test 
to ascertain the comparative value of the various qualities 
submitted to me, I would feel obliged by your informing 
me of the best method for doing so. I am, &c. 

J. S. 
Glasgow. 

Deflection of a Galvanometer by a Ray of Light. 

To the Editor of the Chemical News. 

Sir,—Your correspondent “ Phototype ” will find a short 
description of the experiment in which a galvanometer 
needle is deflected by a ray of light falling oh a silver 
plate, at page 153 of “Grove’s Correlation of Physical 
Forces,” fourth edition. I am, &c. 

J. Noble. 

Woolwich, December 13, 1866. 

Mercuric Oxalate. 

To the Editor of the Chemical News. 

Sir,—Having prepared some mercuric oxalate with the 
object of studying its properties, I found it to be explosive 
when rubbed in a mortar, evolving, at the same time, a 

poisonous vapour, which irritates the throat and occasions 
coughing. By the action of heat it produces a slight 
crackling noise, and deposits metallic mercury. 

1 have not had time to study the reaction which takes 

place when this substance is heated, but I think it probable 

that it becomes decomposed into mercury and carbonic 

anhydride, thus— 

CHg'"} °» = Hg + 3C°2- 

I 
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I am not aware that this property with which mercuric 
oxalate is endowed is generally known. 

I am, &c. 
Joseph Richardson, jun., F.C.S. 

16, Dawson Street, Manchester, January i, 1867, 

Recovery of Spent Manganese. 

To the Editor of the Chemical News. 

Sir,—I take the liberty of inquiring if any readers of the 
Chemical News could inform me whether there have ever 
been any proposals for recovering binoxide of manganese 
from still liquor by means of carbonate of lime, other 
than Dunlop’s patent; and if so, who, and where to find 
particulars ? An answer will greatly oblige. 

I am, &c. Mn02. 

Determination of Phosphates. 

To the Editor of the Chemical News. 

SiR>—Can you not do something to rescue chemical science 
from the not very creditable position occupied in connexion 
with what is called commercial analysis ? “ High ” and 
“low” analysts of phosphates ought not to exist. After 
several years’ experience as a manufacturer, I know well 
that to buy by analyst A. and sell by analyst B. is often a 
losing game. To buy by analyst B., and to get my products 
analysed by him before sending them out, and to let my 
customers send a specimen to analyst A., is always safe ; 
but should they send to analyst C. I am very likely to get 
a complaint that my superphosphate is “ not up to the 
mark.” In practice, when samples of superphosphate 
"which contain the highest percentage—say 35 to 38 per 
cent, of soluble phosphate and 2 or 3 of insoluble—are 
analysed by two different men—a “ high ” and a “ low ” 
analyst—we get similar reports ; but with about 25 per 
cent, soluble, the difference is constant—viz., 2 to 2§ per 
cent. If you, Mr. Editor, were inclined to ventilate this 
matter, %ve should, perhaps, ultimately get a “broad” 
view of the question, quite as correct as either the “ high ” 
or the “ low ” creed. I am, &c. 

Smatterer. 

Alloys of Magnesium". 

To the Editor of the Chemical News. 

Sir,—In your report of the proceedings of the Chemical 
Society, December 6, I observe some misapprehensions 
on the subject of alloys of magnesium. 

1st. It is stated that I brought magnesium wire into 
contact with the primary metals, &c. It was not mag¬ 
nesium wire that I used, but pure cylindrical bars of 
magnesium in most cases, and magnesium filings, freshly 
filed from cylindrical bars, in other cases. 

nd. Your readers, from the report in question, might 
conclude that I stated that the zinc alloy was an excep¬ 
tion to the rule of the brittleness and the readily tarnish- 
ing properties of magnesium alloys ; but, although the 
zinc alloy seems to be an exception to the easily tarnishing 
character, and may be kept exposed a long time to the air 
without tarnishing, it is not, however, an exception to the 
brittle character of magnesium alloys, as it is exceedingly 
brittle. Some of the zinc alloy has remained free from 
tarnish more than six months. 

3rd. I he silicide of magnesium which is formed together 
with some oxide of magnesium, when finely powdered 
silica is heated to redness with an excess of magnesium 
filings in a current of dry hydrogen, is only slowly decom¬ 
posed by water, but when treated with dilute or concen¬ 
trated HC1 it gives violent reaction and copious evolution 
of the spontaneous inflammable siliciuretted hydrogen. 

4th. It is not the magnesium amalgam which I suggested 
the possibility of a substitute for hydrargyrum cum creta, 
but the oxidised portion of the amalgam, which is formed 

on exposure to the air—a brownish-black oxide of Hg 
and oxide of Mg + some water which separates from the 
excess of mercury. The stability of this oxidised com¬ 
pound of Hg and Mg is yet open for further investiga¬ 
tion. Hitherto many objections have been made to the 
employment of hydrargyrum cum creta, and also to the 
hydrargyrum cum magnesia; the latter of which is now 
seldom, if ever, prescribed as a medicine, from the fact 
that the mercury is more mechanically mixed than chemi¬ 
cally combined by the present mode of preparing these 
compounds—namely, by triturating Hg with chalk, or 
Hg with magnesia, in a mortar. But could these com¬ 
pounds be prepared so as to obtain a more uniform and 
chemically combined oxidised state of the mercury ? The 
probability is that the preparation of more valuable com¬ 
pounds of mercury with chalk, and Hg with Mg, would 
be added to our British Pharmacopoeia than those above 
referred to. I stated that the preparation of a comnound 
of Hg20 + MgO by oxidation of the “ magnesium amal¬ 
gam ” would be difficult, but that this difficulty may be 
overcome by experience, which consists in separating the 
finely divided Hg from the oxidised product, as the great 
density of the Hg20 and the light density of MgO can¬ 
not be uniformly and well washed and decanted off from 
the Hg. In my paper I have given an analysis of some of 
the oxidised product which was separated first by pres¬ 
sure in chamois leather, then rubbed with a stout spatula 
of tin upon a smooth surface. I am, &e. 

J. Parkinson. 
December 2,6, 1866. 

[We insert this letter, inasmuch as it contains some further 

details relating to the magnesium alloys, but we do not 
hold that it is incorrect to apply the term wire to the 

small rods of magnesium which, as commonly sold, are 

six inches long and an eighth of an inch in diameter. 

The same dimensions in brass, copper, or silver, would 
always be called wire ; and iron “ telegraph wire ” is 
considerably thicker. Then, again, the diminutive 

character of the specimens exhibited by Mr. Parkin¬ 

son would be inconsistent with the use of substantial 

bars of magnesium. The author’s crude suggestions 

respecting the magnesium amalgams and the employ¬ 

ment in medicine of an indefinite oxidised portion 

formed from it by exposure to the air, appear altogether 

unworthy of attention until the “ further investigation ” 

shall have been made. The paper and the analysis 

alluded to by the author, in his last paragraph, were not 

forthcoming at the meeting, and many of his statements 
were inaudible.—Ed. C. JV.] 

Blasting with Gun-cotton. 

To the Editor of the Chemical News. 

Sub In your impression of the 7th instant, a corre¬ 
spondent, “H.S.P., ’ asks for information upon themethod 
employed in using gun-cotton for blasting operations. A 
short time since I made some experiments upon this sub¬ 
ject for the purpose of comparing the effect produced by 
the explosion of gun-cotton with that of gunpowder. 
The rock I experimented upon was a syenitic granite 
in the island of Jersey, exceedingly hard, and most 
difficult to blast. Ihe method I adopted in using the 
gun-cotton was precisely the same as when gunpowder 
was used. A boring was made in the usual manner by the 
repeated blows of sledge-hammers upon a steel-tipped 
chisel which was turned round a few degrees after each 
blow. Erom time to time the powdered rock has to be 
extracted from the boring. The process is an exceedingly 
slow one, as it takes three men about six days to bore a 
hole 15 feet deep and 3 inches in diameter. The required 
depth having been obtained, the boring is thoroughly 
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cleaned out by a rod of iron with a roll of tow at its 
extremity ; everything is then ready for introducing the 
gun-cotton. The gun-cotton I employed was manufactured 
by Messrs. Prentice ; it is made into a kind of rope, of 
different diameters, and in lengths of about 6 inches ; each 
length is covered with parchment, a hole being left 
through the centre of the cartridge. In a boring of the 
depth above mentioned, of course a number of these 
cartridges have to be used ; they are then connected by 
pieces of patent fuse. In a boring of 15 feet depth, about 
6 feet from the surface is tamped in the usual manner 
with clay, a fuse passing from the uppermost cartridge to 
the surface. Great care is requisite in tamping. Imme¬ 
diately above the top cartridge a little hay or tow ought 
to be placed, as accidents have occasionally happened 
through the charge prematurely exploding, probably by a 
spark produced by the friction of fragments of rock 
during the blows given with the tamping-rod. The charge 
being thus placed, everything is ready for the blast; a 
light is applied to the extremity of the fuse, and while it 
is burning down to the gun-cotton, all hands withdraw to 
some safe retreat, in case of a shower of fragments of rock. 

As to the effect produced by gun-cotton in blasting 
such hard rock as I experimented upon, I am of opinion 
that, in the form in which I used it, it cannot be compared 
to gunpowder when large blasts are required. I tried 
several small blasts, with a single length of the gun-cotton 
rope, and I found that more rock was moved than when 
a quantity of gunpowder of an equal value was used ; but 
with larger blasts, in which several lengths of the gun¬ 
cotton rope joined together by the fuse were used, the 
effect produced was not so great as that produced by an 
equivalent quantity (pecuniarily) of gunpowder. I 
accounted for this by supposing that the whole length of 
gun-cotton rope did not explode simultaneously, but that 
each cartridge exploded at a minute interval after the 
one immediately above it, and therefore the explosive 
force was much diminished. There are many advantages 
in favour of gun-cotton—for instance, it is, bulk for bulk, 
much stronger than gunpowder, and therefore a great 
saving in the cost of boring is effected by its use ; and in 
tunnelling or underground blasting, it is invaluable on 
account of the absence of smoke after the blast. I found 
that the gun-cotton shattered the rock more than gun¬ 
powder—anjrdvantage, perhaps, in mining and excavating 
operations, but a disadvantage in quarrying where large 
blocks of stone are required. I am, &c. 

T. A. Pooley, B.Sc., F.C.S. 
1, Torrington Street, W.C., London, December 18. 

MISCELLANEOUS. 

IJang-erous Toys.—Everybody must have noticed 
the growing tendency that there has been of late years 
on the part of manufacturers of almost every description 
to invest their wares with a spurious scientific value. 
Such methods of increasing business are not particularly 
mischievous, and the more sensible portion of the public 
has ceased to be misled by them, and looks on them merely 
as tricks of trade. Within the last two or three years, 
however, it has been discovered that certain dangerous 
chemical compounds could be transformed into so-called 
scientific toys, to amuse, burn, and poison the children 
of the public. The mania began with Pharaoh s-serpents, 
which, although harmless enough when exhibited in 
a well-ventilated lecture theatre, emitted mercurial 
fumes enough, when shown in a small parlour, to 
salivate those present. A young prince, when they 
first appeared in Paris, mistook one for a bon-bon, 
swallowed it, and just escaped with his life; the article 
being covered with tinfoil, in order, no doubt, to make 
it look as much like a chocolate pastille as possible. 
The “ Devil’s-tears ’’ are much more likely to do serious 

mischief than the Pharaoh's-serpents. They, consist of 
a little cotton-wool oval capsule open at one end, 
and covered with a thick layer of varnish of some 
kind to give it solidity. At a small distance, they look 
precisely like a red sweetmeat, or one of the berries of 
the hawthorn. Indeed, out of five children who were 
separately asked to say what they were, three answered that 
they were sweets, and two said they were berries. Inside 
the capsule is a little pill of coarse paste made up 
apparently of potassium and heavy coal oil. When 
thrown into water, the potassium of course inflames, 
rushes about the surface in the usual style, and finishes 
the display by sending several red-hot globules of potassic 
hydrate into the faces of the admiring spectators. But 
let any of our readers imagine the fearful results of a 
child swallowing one of these devil’s-tears, which are 
so like sweetmeats and berries. On the tube containing 
them there is the naive direction, “Do not put them in the 
mouth.’' Now, if there is one thing especially calculated to 
make a child swallow anything, it is to tell him not to put 
it in his mouth. Even if these mischievous capsules are 
not swallowed, the danger of inflicting fearful burns on 
damp fingers still remains. Of course, the “inventor" 
of the devil’s-tears has had a number of imitators who 
have gone to work more clumsily, cheaply, and danger¬ 
ously. The Juno’s-tears, witches’-tears, and half-a-dozen 
other imitations are simply little pieces of sodium done up 
in corked tubes without any protecting liquid. The direc¬ 
tions given, of course, prescribe hot water for the experi¬ 
ment, but nothing is said apropos of feeding on the contents 
of the tubes. The inventor of the devil’s-tears is Barnett, 
the same individual who first introduced the Pharaoh’s- 
serpents. On the label of the bottle there is the following 
singular announcement: — “ Barnett, patentee (complete 
specification in England, France, Belgium, America, &c)." 
Does Mr. Barnett really mean to tell us that he has 
patented the ignition of potassium by throwing it into 
water ? Are we to see this dear old experiment no more 
at popular lectures ? Or is it only to take place by his 
special permission ? Why does he not also patent the 
combustion of charcoal, iron-wire, sulphur, and phos¬ 
phorus in oxygen ? As yet, we fancy, the sale of these 
dangerous toys has not been very great ; Christmas, how¬ 
ever, has now arrived, with its holidays, parties, and 
increased pocket-money. Hundreds of these potassium 
pellets will be purchased, and these little red balls, hardly 
distinguishable from sweets and berries, will be rolling 
about half the nursery floors in the kingdom. Have the 
police no power to stop the sale of such articles ? A tainted 
leg of mutton is liable to be seized and the butcher fined, 
a poor errand-boy who lets off a squib in the street is 
handed over to the police, and yet “ devil’s-tears " are sold 
with impunity. 

Use of godiam in Metallurg-y of Silver.—Mr. 
Kustel’s opinion, that sodium is “too expensive” to be 
applicable, is untenable in the extreme. As a reductio ad 
absurdum, let us suppose that it were necessary, as he 
believes, in the translation to amalgam of the silver in an 
ore (the chloride, for instance) to use an equivalent 
quantity of sodium ; then, as 1 lb. avoirdupois of sodium 
is equivalent to 4*7 lbs. of silver, or about 75 oz., worth at 
$1’29 per oz. $96*75, it is necessary to show cause why the 
cost of sodium must approach this latter sum (in coin) 
per lb., to prove its use even for “ decomposing ” chloride 
of silver unprofitable, and to give any currency to this 
“idea" of Mr. Kustel’s.—Henry Wurtz. 

Action of Sodium Amalgam on Silver Ores.— 

I recommend practical metallurgists (all, of course, familiar 
with the tardy and tedious action of iron on moist chloride 
of silver) to bray together in a mortar some iron filings, 
quicksilver, and precipitated chloride of silver, adding, 
meanwhile, a small quantity of sodium amalgam, the 
sodium in_which, however, may be but a small fraction 
of that equivalent to the chloride. The almost instanta- 
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neous result will be a mass of pasty or nearly solid silver 
amalgam. If such phenomena as this are to be ignored, 
or pooh-poohed, as signifying nothing, and having no bear¬ 
ing on the working of silver ores, I have but to submit 
respectfully that this seems like carrying an assumption of 
practicality (?), and an affectation of contempt for science 
considerably beyond the limits of common sense.—Henry 
Wurtz. 

Sodium Amalgamation in Colorado.—Letters 
have been received from Mr. Bruce, who is one of the 
oldest and most reliable of the Colorado mill men. In 
one he says, after relating the above result in his battery— 
“I am putting into the mill one of the Bertola pans, and 
Will have it running this week. I expect big results from 
the amalgam with the pan. I think every mill in the 
mountains would use the amalgam if anybody had it to 
sell.” Later, under date July 17, Bruce says—“Every¬ 
body believes the amalgam to be the best thing yet, and 
everybody would buy it were [it for sale here. You can 
rest assured the amalgam is all right. Last week I used 
i oz. of amalgam to 2 lbs. of quick (quicksilver), and I 
think ~ oz. to 21bs. is better than 8 oz. to 2 lbs. quick.” 
Under a still later date, July 30, he says—“ The amalgam 
is doing nicely for me. The longer I run the mill with 
it, the better I like it. The ore is what we call white quartz, 
with some copper and white iron pyrites. The Black 
Hawk Company like the amalgam very much, and will use 
it all the time. Col. Grafflin has some to try on his ore 
soon. I will send reports from him as soon as I can get 
them. Every one thinks well of the amalgam who has 
had it to use, with two or three exceptions, and I think 
they did not care to use it.”—Henry Wurtz. 

Preparation of Chromate of Copper,* hy M. 

@tin«le. — Under the name of chromate cf copper 
a green liquid is sold, consisting of a solution of neutral 
chromate of copper in ammonia. It is much used in 
dyeing, and is prepared by the following method:— 
Dissolve 

Bichromate of potash . . . . 1 p. 
In hot water . . . .. .20 

And add sulphate of copper ... 2 
keeping the temperature near the boiling-point, and sup¬ 
plying the place of the evaporated water by fresh hot 
water. When all is dissolved, add gradually a solution 
prepared with 

Crystallised carbonate of soda . . . 1 p. 
Boiling water ...... 2 

Bedissolve the first-formed precipitate by shaking, and at 
the same time carbonic acid will be disengaged; when no 
more of the latter is evolved, stop the shaking ; a brown 
precipitate will have been formed, consisting of chromate 
of copper, which allow to deposit, and decant. Wash the 
precipitate three times in warm water so as to remove the 
sulphate of potash, then with cold water; afterwards dry, 
and add ammonia of 0^91 of density. Any excess of am¬ 
monia must be avoided, and it should be aded in small 
quantities at a time, as the precipitate is very soluble. 
Filter quickly through flannel, reduce by evaporation to 
250 B., and preserve in closed vessels. 

©11 a Mineral of Yttria in tit© Alps, f lay M. 

Wartlaa.—Under the name of wiserine, an yttriferous 
mineral has been described, which has been found in the 
Haut-Valaise, as well as on Mont Fibia, south-west of the 
Hospital of Saint-Gothard. It crystallises in square-based 
prisms similar to zircon. It was supposed to contain silica 
and titanic acid, but M. Wartha has found this to be an 
error, and that, excepting a little iron, it contains only 
phosphoric acid and yttria. It is a phosphate of yttria, 
identical with the xenotime of Berzelius, and it is of par¬ 
ticular interest on account of its Alpine origin, as yttria 
has hitherto been vainly looked for among the various 
Swiss minerals. 

* Polyt. Journ. clxxx. 480. 
f Ann. Chtm. Pharm.s cxxxix. 239. 

Meeting's for tlie Week, 

Tuesday, January 8, 1867. 
Royal Institution, 3 p.m. Professor Frankland, “ On the 

Chemistry of Gases.” (Juvenile Lectures.) 
Boyal Medical and Chirurgical, 8^ p.m. 
Photographic Society, 8 p.m. 
Ethnological Society, 8 p.m. 

Wednesday, January 9. 
Microscopical Society, 8 p.m. 
. Thursday} January 10. 
Boyal Society, 84 p.m. 

Friday, January n. 
Astronomical Society, 8 p.rn. 

ANSWERS TO CORRESPONDENTS. 

NOTICE. 
We have great pleasure in announcing that the Abbe Moigno 

has undertaken to forward each week a letter containing 
the scientific news of the Continent, the first of which will 
appear in our next. 

The present volume of the Chemical News ivill contain an 
illustrated series of papers on the Application of the 
Blowpipe to Quantitative Analysis and Assaying, by David 
Forbes, F.R.S. Tapers on the Synthesis of Organic Sub¬ 
stances, and their Application to Manufactures, by Dr. 
F. Crace Calvert, F.R.S. Also, a fill account of Professor 
Stas’s recent Memoir on Atomic Weights, with a detailed 
description of the processes employed. An entirely new 
and complete set of Tables for Qualitative Analysis, by 
Dr. Hofmann, F.R.S., and some articles on Cyanogen, by 
Dr. Odling, F.R.S., are also in preparation, and will 
appear as soon as ready. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to the Editor, 

and Advertisements and. Business Communications to the Publisher, at 
the Office, t. Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

Vol. XIV. of the Chemical News, containinga copious Index, is now 
ready, price ns. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commences to-day, and will be complete in 26 numbers. 

C. II. II.—“ Estimating Nitrogen by Chloride of Zinc,” by James 
Walker, is contained in vol. ii., No. 51, p. 280. 

CsS2 asks whether there is any apparatus at present in use for the 
extraction of grease by bisulphide of carbon, and, if so, who are the 
makers of such apparatus. 

Obtaining Steatite.—J. C. wishes to know where he can obtain a few 
tons of good steatite, and at what price. 

Utilisation of Gas Liquor.—A correspondent who has the manage¬ 
ment of a small gas works in a village, and does not know the value of 
the ammoniacal water, will feel greatly obliged if any one will inform 
him of the best plan of utilising it. 

Sydney Hedy.—A full description of the construction and powers of 
Wilde’s magneto-electric machine, written by Mr. Crookes, will be 
found in the October number of the Quarterly Journal of Science, pub¬ 
lished by Churchill. 

J. A. asks if any one can inform him of the exact quantity of tar or 
crude oil which manufacturers in this country obtain from one ton of 
Boghead gas coal, and of the quantities of paraffin and other oily pro¬ 
ducts they obtain from 100 gallons of crude oil. Probably some of 
our correspondents may be able to furnish the information ; if so, we 
shall feel obliged. 

Engineer.—The unpleasant smell is not the only objection to the 
use of coal or coke containing sulphur. It has been found that when 
such fuel is burnt under steam boilers the iron is rapidly corroded by 
the sulphur. 

“Fire-damp.”—Mr. Ansell has written to say that each and every 
statement made in the paragraph in the Mining Journal is simply 
untrue. A full account of the “ Indicator,” written by Mr. Ansell, 
will be found in the Chemical News, Vol. XII. p. 280. 

Received.—JDr. Letheby: B. W. G. 
Books Received.—“Braithwgite’s Retrospect,” 1866: “Dictionary of 

Chemistry,” Part XXXVII., Silica—Sodium. 
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THE SUSPENSION OF THE STORM SIGNALS. 

The use of storm warnings at various stations on the 

coast for the purpose of enabling seamen to prepare for 

the approach of bad weather was, as is well known, 

originated by the late Admiral Fitzroy, and by him was 

brought to a high state of practical efficiency. Since 

his death the system has been continued under the 

direction of Mr. Babington ; and it is a sufficient proof 

of the ability with which this undoubtedly difficult 

subject has been managed, that, so far as is known, no 

complaints have been made by any of those most in¬ 

terested in its operation. 

The opinion of the value of these signals that was so 

generally entertained makes their sudden stoppage appear 

the more extraordinary. The Board of Trade were guided 

in their decision by the recommendation of the President 

and Council of the Royal Society, who are of opinion 

that “ at present these warnings are founded upon rules 

mainly empirical, and therefore should not be issued 

under the superintendence of the scientific body to 

whom the discussion of meteorological observations will 

be committed.” Many objections to this view of the 

subject at once present themselves, without regarding 

the obvious fact that, before taking so decided a step, the 

Board of Trade should at least have consulted the wishes 

and opinions of those chiefly concerned — viz., the 

fishermen and owners of small coasting vessels, and to 

whom a knowledge of the probable changes of weather 

is of paramount importance. It cannot be denied that 

the rules of this branch of science are at present mainly 

empirical, but this is an evil which would daily tend to 

remedy itself; and if on this account the duty of carry¬ 

ing them out were considered to be derogatory to the 

scientific body entrusted with the management of me¬ 

teorological observations, this would point, not to the 

abandonment of the system, but to its being relegated 

io some more suitable department. As was forcibly 

urged by Mr. Baxendell, at a recent meeting of the 

Manchester Literary and Philosophical Society, in the 

early stage of every science its rules are mainly em¬ 

pirical; but it has never before been stated that there- 

fore we should not avail ourselves of the knowledge we 

possess. The correction of the compasses in iron ships 

is based upon somewhat empirical rules, and mistakes 

are sometimes made, but are we on that account to 

neglect to take any such precaution? Reasoning of 

this kind, if logically adhered to, would lead to the entire 

abandonment of the use of medicine, which, we think, 

no one would venture to assert is administered according 

to strictly scientific laws. It is doubtless a misfortune 

that the rules of meteorology are not at present mathe¬ 

matically accurate, but the surest way of making them 

so would be to carefully compare the predictions with 

the phenomena that actually occur, and, by gradually 

eliminating disturbing causes, to plant the subject upon 

a firm scientific basis. 

We trust that the disappointment so generally felt at 

this retrograde movement on the part of the Board of 
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Trade will have the effect of making them reconsider 

their determination, and that, directing their attention 

to the good it has done, rather than to its present want 

of scientific symmetry, they may continue a system 

which has become familiar to, and met with the approval 

of, the country, and which seems, more almost than any 

other undertaking, calculated to advance the science of 

meteorology. 

ANSELL’S FIRE-DAMP INDICATOR FOR 
COAL MINES. 

Recent events have given great interest to the invention 
of Mr. Ansell, to which attention was called in Vol. XII. 
p. 280 of the Chemical News. Although those descrip¬ 
tions were at that time perfectly correct, it is hardly to 
be expected that Mr. Ansell should have left the matter 
where it then was, especially as he has largely tested 
those instruments in coal pits in the positions where 
they would be required for use. They entirely answered 
the purpose for which they were proposed—namely, the 
indication of fire-damp, when accumulating either slowly 
or rapidly ; but there were objections which on the face 
of them were serious, and which by practical men were 
considered fatal, unless under exceptional circumstances. 
Guided by the opinions then expressed by those most 
concerned, Mr. Ansell endeavoured to find a more 
simple form of instrument, which could be readily under¬ 
stood by a workman of ordinary intelligence. 

In coal pits there are many casualties — including 
the bulk of the accidents arising from explosion—■ 
caused by a sudden irruption of fire-damp (carburetted 
hydrogen) to such an extent as to render the atmo¬ 
sphere in even a mile of space explosive in a few 
minutes, and there are cases on record where an enor¬ 
mous space has been so polluted in a few seconds; 
but the common event is to find that a fall of roof, or 
the breaking in of a thin part in the sides or floor of 
a gallery, liberates an amount of gas which by mixture 
with the ordinary air of the pit renders the whole ex¬ 
plosive. This mixture travels on slowly with the ven¬ 
tilation, till presently it meets a light, and possibly 
an hour after its first formation destroys many lives. In 
all such cases Mr. Ansell proposes to use an instrument 
of which Fig. 1 is a sketch. 

Fig.l, 

It consists of an iron funnel provided with an iron 
U-tube, the end of which is closed by a piece of glass 
tube fixed in brass, to which one pole of a battery is 
attached ; the upper part of this glass tube carries a 
brass collar, through which passes an adjusting screw, 
to the lower end of which is fastened a piece of copper 
wire with a platinum point. Mercury is poured into 
the iron funnel till it rises in the glass tube to a 
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convenient height. This mercury is allowed to find its 
level by the opening of a valve, when setting the instru¬ 
ment. 

The septum is a tile of Wedgwood’s ware, and closes 
the open part of the funnel, good sealing wax being the 
best cement for securing it in its place. The other 
battery wire is connected with the instrument, so that, if 
diffusion take place, the mercury is pressed up against the 
platinum point, and thus communication is established. 
Mr. Ansellhasfoundthat this instrument gives warning in 
four seconds if the mixture of gas be still below the point 
of explosion; but, by adjusting the point so that there is 
not more than the thickness of a shilling between it and 
the mercury, a dangerous irruption may make itself 
known in two seconds. 

A source of great danger is that state of the pit which 
arises from the gradual bleeding of gas from the coal. As 
one walks in a pit one hears a continual click, somewhat 
like the noise of a cricket. In some pits this may arise 
from the settling down of the shale and cracking of the 
coal, but the experienced ear soon knows the difference. 
Should any obstruction arise to the ventilation, this 
bleeding very gradually raises the atmosphere from zero 
(the point of purity) to the point of explosion ; or it may 
be that a gradual fall of the barometer admits of the 
oozing out of gas either from a goaf or from the mass of 
coal, and this, although ver}T minute, may be to such an 
extent as to render explosive the whole air of the pit, 
if the ventilation be not very good. There are parts of 
the pit where gas may so accumulate in half an hour ; 
others where it may be two hours, and again others 
a whole day, in rising to a dangerous mixture. To meet 
such cases, Mr. Ansell used, in the first instance, an 
india-rubber balloon; but this, although perfectly 
good for its purpose, was too fragile. Therefore, 
he has abandoned that plan, and he now uses 
white Sicilian marble, and by regulating the thickness 
avoids the evil of effusion to such an extent that he 
can, and does, in the pit practically show these 
gradual accumulations. Mr. Ansell has found that by 
replacing the Wedgwood ware tile (in Fig. i) with 
marble of a quarter of an inch thick, he can show the 
presence of an explosive mixture of fire-damp and air 
which has been half an hour in forming, or by using 
marble half an inch thick he shows if it has been two 
hours rising from zero to the explosive point. In all 
such cases, notice, if it be so desired, may be given 
before the mixture becomes explosive, the warning 
being conrinued for a considerable time even if the 
atmosphere does not become more foul. It must, how¬ 
ever, be understood that the very circumstances which 
admit of the air becoming “ fouled ” to the extent of 
io per cent, also admit of its going on till 50 or more 
per cent, has been reached, always remembering that 
these instruments are to be fixed high up in the roadway 
or goaf, and that the gas accumulates there notwith¬ 
standing the law of diffusion. It is no uncommon thing 
to find 30 per cent, of gas next the roof, at six inches 
lower 20 per cent., and at fifteen inches no gas at all. 
The cause of this will be discussed on some other 
occasion. 

It is proposed to fix the instruments side by side, one 
for sudden and the other for slow accumulations, in 
pigeon-holes cast in the iron props used to support the 
roof, these pigeon-holes being clear all through so that 
the gas can surround the instruments or sweep over 
them ; tor the gas as it occurs in the pit is very curious 
in its habits, and, from causes too minute to enumerate 
here, it “ goes away ” from a spot with very little “ dis¬ 

turbance.” The pigeon-holes being formed in iron posts 
would protect the instruments from falling roof, &c., 
while grooves may be cast in the sides of these posts for 
the telegraphic wires. It has been objected by some 
that these instruments would cause greater destruction 
of life than now obtains ; but these persons forget that 
they are not intended to displace other means of safe¬ 
guard. They are simply proposed as additional means 
of knowledge. 

For the indication of carbonic acid Mr. Ansell makes 
a necessary alteration, which will be seen in Fig. 2. 

Fig. 2. 

This hardly needs description, for it will be seen at a 
glance that the circuit is completed by the rising of 
the mercury to the wire within the precincts of the 
closed chamber formed by the neck of the funnel, 
and is adjusted for use by turning the base on which 
it stands, when a cork rises against a leather bag, 
and presses the mercury up to the required height. 
Whether marble will stand long without disintegration 
by carbonic acid has to be determined; if not, it can be 
replaced by another septum. This instrument, is pro¬ 
posed for use in those mines where carbonic acid 
becomes a dangerous substance for the miner. It has 
been sought by the French wine-growers as a means of 
telling the time of the commencement of fermentation, 
and it seems probable that the English brewers will use 
it for a similar purpose. 

In the event of fire-damp being known to exist, either 
when found by the fixed indicators or by the safety lamps, 
Mr. Ansell proposes for the use of the miner, the man¬ 
ager, or his deputy, an aneroid indicator, described in 
detail at page 280, Yol. XII., of the Chemical News. 
Some persons who have not cared to read the descrip¬ 
tion, or to make themselves acquainted with the use for 
which this instrument is made, imagine that it possesses 
strange properties. It is therefore necessary to say that 
it is not used for the detection of gas in the pit. The 
intention of this particular instrument is that it shall be 
used to determine the amount per cent, of fire-damp or 
carbonic acid gas where they are known or suspected to 
exist; and for these purposes it must be used rigidly 
according to the instructions given with it, not according 
to the fancy of the user or as he thinks it should be used. 
It must be taken, with its brass cap still on, into the 
neighbourhood of the suspected atmosphere, and allowed 
to remain there till it has acquired the temperature of 
that place ; this usually requires a few minutes (say five). 
The valve must then be opened to allow it to find the 
true zero of that altitude. Then the valve must be 
closed, and the index watched for a few seconds to see 
if it be stationary, and if it be so then the brass cap 
must be removed, and the indicator held by its handle 
in the suspected place for the time specified on the 

instrument—about one minute. 
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It mu&t be mentioned that the same amount per cent, 
of fire-damp in different mines requires a varying time 
for diffusion through the same tile. The cause of this is 
at present unknown, but it is under investigation. This 
variation of time is from 45 to 60 seconds, but in the 
same pit it is invariably of a uniform time, so that once 
determined there is no trouble. That this is a property 
of the gas is proved by the fact that 10 per cent, of gas 
in one pit will explode violently while 10 per cent, in 
another pit explodes with much less violence. The 
underviewers call one a sharp gas and the other a slow 
gas or fire, and the difference is perfectly well marked if 
observed for a few times in the lamp. 

A mine, to be well ventilated, should be so supplied 
with air that a considerable irruption should be diluted 
below the point of explosion. Ventilation which is 
only sufficient for ordinary occasions must be con¬ 
sidered entirely insufficient. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Nature of the Gas which is given off from 
Fresh Charcoal when immersed in Water, by 
William Skey, Analyst to the Geological Survey, 
Neiv Zealand. 

As far as I can learn, it is generally supposed that the 
gas escaping from charcoal when put in contact with 
water is common air, and, indeed, I am not aware that 
any different opinions are, or ever have been, entertained. 
I therefore beg to state the results of certain investiga¬ 
tions of mine upon this gas, which show it to have a dif¬ 
ferent composition from that assigned to it. 

I shall begin by stating that I was led to these 
investigations by observing, in the course of some 
experiments in connexion with the absorption of char¬ 
coal, that as large a volume of gas was given off from 
recently ignited charcoal, when means had been taken 
to exclude the presence of air during the cooling down 
of the red-hot charcoal to ordinary temperatures, as 
where it had been suffered to cool in contact with air. 
Thus, when a piece of red-hot charcoal was plunged 
into mercury, and, after cooling, suffered to rise directly 
into water subsequently put upon the mercury, as large 
a volume of gas is evolved as if it had been cooled in air. 

From this circumstance it appeared to be in the highest 
degree improbable that any oxygen should enter into the 
composition of this gas, the affinities of charcoal at high 
temperatures for oxygen being so great as to render it 
impossible that it could be held so loosely, by an act, as 
it were, of mechanical absorption, as to be capable of 
being displaced by water. 

Nor is the quantity of gas given off in this manner by 
charcoal to water so small that it can be accounted for 
by taking into consideration the effects of mechanical 
absorption upon the highly rarefied air left intact as a 
residue in the pores of the charcoal by its sudden re¬ 
frigeration. Thus the quantity of gas given off by one 
volume of the charcoal of the manuka and pine was 
found to be no less than three and a half volumes. 

These considerations suggested an attempt to discover— 
1st. The nature of the gas. 
2nd. The circumstances to which this capacity of 

charcoal to evolve gas is related. 
Respecting the nature of the gas, it was found to be 

insoluble in water—at least to any very appreciable 
extent. Mixed with air, it is uninflammable ; while its 
volume does not appear to be the least diminished by 

prolonged contact with hydrate of potash or with a solu¬ 
tion of potassio-tartrate of protoxide of iron ; the green 
colour of the solution, of course, remaining unchanged. 
Its specific gravity was found to be -99, after making 
the proper deduction for the amount of aqueous vapour 
it would have retained by contact with the water em¬ 
ployed to liberate it at the temperature it sustained. 

From these facts it would appear the gas under con¬ 
sideration is nitrogen. I am aware the specific gravity 
is a little too high, but the excess is quite within the 
limits of error. I should be prepared to allow for the 
use of the clumsy and ill-adapted apparatus I had to 
employ for the purpose. 

In prosecuting the second part of the inquiry, it was 
found that this property of recently ignited charcoal 
remained to it, no matter how frequently it was ignited 
and immersed in water. 

Nor is a full ignition absolutely necessary to secure 
this property to charcoal; for if, after an immersion in 
water for forty-eight hours (by which time the evolution 
of gas has well ceased), it is subjected to a temperature 
just under that at which luminosity commences, then 
cooled under mercury, and suffered to rise into water, 
as large a volume of gas is evolved as before. Moreover, 
the application of a white heat appears to confer this 
property upon charcoal to the same degree as a red heat. 

It was next ascertained that, by igniting charcoal, that 
had been previously in contact with water, in common 
salt, there was not the least evolution of gas 011 treating 
the fused mass with water. 

The behaviour of recently ignited charcoal with dif¬ 
ferent liquids was next observed, when it was found 
that, if it was suffered to rise into kerosene oil or oil of 
turpentine after being cooled under mercury, there was 
not the least evolution of gas, nor yet if, for the oil, con¬ 
centrated sulphuric acid or saturated solution of caustic 
potash or chloride of calcium was substituted ; but the 
liberation of gas was instantly determined- by a subse¬ 
quent treatment with water. But in concentrated solu¬ 
tion of ammonia, carbonate of ammonia, nitric acid, 
alcohol, ether, or bisulphide of carbon, the yield of gas 
appeared to be quite as great as in water. 

Red-hot charcoal plunged into kerosene oil, bisulphide 
of carbon, or concentrated sulphuric acid, and afterwards 
immersed in water, was incapable of affording gas. 

(To be continued.) 

TECHNICAL CHEMISTRY. 

The Magnetic Polarity of Rifles, by JOHN SriLLER, 
F.C.S. 

Having recently made an observation in this direction 
which may prove interesting to some of your readers, 
I am desirous of knowing from others the results of 
firing under different circumstances from those in which 
we are placed. 

I find that all the long Enfield barrels of the arms 
in the possession of the volunteers of my company 
exhibit magnetic polarity, as the result of the violent 
and repeated concussions attending their discharge in a 
direction parallel to the magnetic meridian. The Royal 
Arsenal range runs nearly north and south, and our 
rifles when in use are always pointed either due north, 
or a few degrees towards the west—in fact, nearly in 
the direction indicated by a compass needle,—so that the 
repeated shocks brought about by the explosion of the 
powder may be considered equivalent to so many hard 
blows from a hammer, which are known to have a 
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similar effect. The magnetic character appears to be 
permanent, which would not be the case if the gun- 
barrels were of the softest description of malleable iron, 
and the region of the breech is in every instance pos¬ 
sessed of north polarity, since it strongly attracts the 
south pole of the compass needle. These effects should 
not be noticed at all, or only to an inferior degree, in 
arms ordinarily fired in directions east and west; and I 
imagine that by reversing our usual practice, if it were 
possible, and firing towards the south, the indications 
of polarity would be changed. 

The great masses of wrought iron entering into the 
construction of the heavy rifled ordnance do not, so far 
as my observations have extended, exhibit like results, 
although fired for proof at the selfsame range ; neither 
do the old cast-iron guns. I am well aware that it is 
scarcely possible to find rods of hard iron or steel desti¬ 
tute of magnetic polarity, but the indications to which 
I now allude are so well marked, and are, moreover, co¬ 
incident ; they must therefore be the result of the opera¬ 
tion of a general law. 

The foregoing observation seems to me to have a 
parallel in the remarkable instance of the polarity of 
Her Majesty’s ironclad Northumberland, built last^year 
at Millwall. This vessel was placed due north and 
south during her construction, and the repeated vibra¬ 
tions to which she was subject whilst in that position 
induced a condition of polarity which demanded a sub¬ 
sequent operation for the purpose of demagnetising her. 
No such practical inconvenience arose in the case of the 
iron steamship Great Eastern, which was built in the 
same yard, but in a position at right angles to the 
former, or nearly due east and west. 

Chemical Depa rtmerit, Woolwich, Jan. 7. 

FOREIGN SCIENCE. 

(Prom our own Correspondent.)* 

Paris, January 8, 1867. 

The Imperial Commission has conceded in the inteiior 
of the Champ de Mars—that is to say, on the grounds 
of the Exhibition—an eligible spot of ground, situated at 
the side of the International Club, with the exclusive 
privilege of giving lectures day or night. The entire 
edifice is to cost 20001., and is to be erected before 
April 1. The amphitheatre fitted with seats in steps will 
accommodate 500 seated auditors. We will not publish 
to-day the very varied syllabus of this course of lectures, 
but content ourselves with stating that it is of a nature 
to satisfy amply governments and exhibitors, and that 
the celebrities of science and national and foreign in¬ 
dustry will certainly take part therein. We may also add 
that those whose exhibits are the largest or most novel 
can put down their names for one or more lectures, so as 
to bring the merits of their inventions or produce more 
into notice. Along with Messrs. Pierre Petit, conces- 
sionist of photography to the Commission, and Ducoin, we 
shall take a very active part in this fine enterprise, which 
will add, we hope, to the interest and eclat of this great 
struggle among nations, united in a sentiment of a gene¬ 
rous rivalry of peace and conciliation. 

M. Berthelot terminates, in the last number of the 
Annates de Chimie et de Physique, a long series of papers 
upon hydrocarbons, with the following considerations, 
W'hich we hasten to place before our readers : —“The car- 

* It gives us great satisfaction to lay before our readers the first of 
the promised weekly communications from the Abbd Moigno. The 
Abbe’s opportunities for acquiring early information are very great, 
and his position iu the scientific world, is so well known that he requires 
no further introduction from us. 
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burets, petroleums, and bitumens, which are often dis¬ 
engaged in great abundance from the crust of the earth 
in a continual stream, and arise from depths which seem 
to exceed those of stratified formations—do these com¬ 
bustibles, I say, always necessarily result from the de¬ 
composition of a pre-existing organic substance? Is this 
the case with the carburets so often observed in erup¬ 
tions and volcanic emanations, and to which M. Ch. Saint- 
Claire Deville has called attention during these last years ? 
Lastly, should a similar origin be assigned to the car¬ 
bonaceous matters and carburetted hydrogen contained in 
certain meteorites, and which appear to have had an 
origin foreign to our planet ? These are questions upon 
which the opinions of several distinguished geologists 
are not yet fixed. Without pretending to decide a ques¬ 
tion which requires the assistance of observations foreign 
to chemical synthesis, it appears to me to be interesting 
to show how natural hydrocarbons could have been formed 
synthetically—I mean by purely mineral reactions, similar 
to those which geologists make intervene between the 
substances contained in the interior of the globe and 
the consecutive materials of its envelope. The hypo¬ 
thesis recently put forth by M. Daubree, that the terres¬ 
trial mass contains free alkaline metals in its interior, 
joined to the experiments which I have made lately, lead 
almost necessarily to a mode of explaining the formation 
of hydrocarbons—in fact, the carbonic acid, ever}'where 
infiltrated into the crust of the earth, coming in contact 
with the alkaline metals, forms acetylides. According to 
my experiments, these same acetylides would result also 
from the contact of earthy carbonates with alkaline 
metals, even below a dull red heat. Now', these alkaline 
acetylides once formed can be subjected to the action of 
steam ; free acetylen would be the result, if the products 
were immediately withdrawn from the influence of heat, hy¬ 
drogen, and other matters present. But, on account of 
these different conditions, the acetylen would not exist, 
as my recent experiments prove. In its place we obtain 
either the products of condensation which approach the 
bitumens and tars, or the products of the reaction 
of hydrogen upon the matters already condensed— 
that is to say, more hydrogenated carbides. Eor 
example, the hydrogen reacting upon the acetylen pro¬ 
duces ethylen and hydride of ethylen. A new reaction 
of the hydrogen either upon the polymeres of the acetylen 
or upon those of the ethylen would engender formenic 
carbides such as constitute the American petroleums. An 
almost unlimited diversity in the reaction is here possible, 
according to the temperature and the bodies present. We 
can thus conceive the production by a purely mineral 
method of all the natural hydrocarbons. The intervention 
of heat, water, and alkaline metals—lastly, the tendency 
of the carbides to unite together so as to form matters 
more condensed, suffices to account for the formation of 
these curious compounds. This formation can also be 
effected in a continuous manner, since the reactions which 
produce it are incessantly renewed.” 

M. Berthelot is truly astonishing. What force of con¬ 
ception, wrhat power of labour, what rapidity of expres¬ 
sion ! These last memoirs occupy no less than a hundred 
pages of the December number of the Annates de Chimie 
et de Physique. 

The first form given by M. Mille to his petroleum lamp 
—an external recipient in metal, an internal one in wire- 
gauze, a sponge occupying the centre of the vase, and 
steeped in essence of petroleum—has undergone a very 
simple modification, under the hands of Messrs. Leplay 
and Noel, 14, Rue Belzance, Paris, which will render the 
lamp extremely popular. This improvement consists in 
the addition of a round wick in contact, at one of its ex¬ 
tremities, with the sponge wretted with the essence, and 
touching at its other extremity the end of a tube, through 
which it passes, and which forms the termination of the 
exterior metallic reservoir. In order to prepare the lamp, 
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the cap is removed and the essence poured in ; and when 
the sponge is saturated the excess of liquid is poured out, 
so that there is no more free essence, and were the lamp 
upset, none would run out, nor would there he risk of fire. 
This lamp is very light, and takes up little room. The 
flame is about equal in intensity to that of a wax or 
tallow candle. It burns for several hours without sensibly 
losing its brilliancy, and is most convenient to carry 
about without soiling one’s clothes. To extinguish it, it 
is sufficient to let down the tube, which is covered with a 
small cap in order to prevent the liquid from evaporating 
during the day. The essences which supply these lamps 
have a density of 700 to 750 (that of water being 1000) — 
intermediate between the essences of a density of 650 to 
700, which give gas by the spontaneous passage of atmo¬ 
spheric air in the cold generators of M. Mille, and the 
essences of 800 to 820, which is burnt in ordinary petro¬ 
leum lamps. These little gazo-lamps cost from 2fr. 50c. 
to 6fr., according to their size and ornamentation. Messrs. 
Leplay and Noel sell the liquid at ifr. the litre. If ‘these 
prices seem a little high, it must be recollected that this 
is a new patented invention.. 

The Journal de Seine-et- Oise mentioned lately that at 
the meeting held on the 19th ult. by the Society of 
Natural Sciences of Seine-et-Oise, M. Martin de Brettes, 
Commandant and Professor of Artillery, had exhibited a 
gun on the Plobert system, which his Majesty the Emperor 
was much pleased with at Compifegne, and of which the 
cartridge is inflamed by electricity. Two small electric 
batteries are enclosed in the stock ; their conducting wires 
arrive at the surface of the breech, and can be put in com¬ 
munication with the extremity of a platinum wire which 
traverses the cartridge. A simple pressure of the finger 
upon the trigger closes the electric circuit; the current 
passes ; the platinum wire becomes at once redhot, and 
inflames the powder which surrounds it. The cartridges 
prepared for the needle gun carry their own priming, and 
a shock might inflame them ; the cases are thus liable to 
explode and deprive the troops of their ammunition. 
With the new system this danger is impossible. It can, 
as the expense is trifling, be easily applied to guns of the 
ancient model. We extract this from the Presse des 
Deux-Mondes, but it seems to us impossible that our 
friend, M. Martin de Brettes, could have omitted to say 
that the honour of this new application is due to M. 
Trouve, the ingenious inventor of the electric bijoux, to 
whom we have called his attention. We do not expect 
that the voltaic pile will become one of the essential ad¬ 
juncts of carbines, but the inflaming of powder by elec¬ 
tricity will be certainly very soon adopted for cannon. 

F. Moig-no. 

PROCEEDINGS OF SOCIETIES. 

SOCIETY OF ARTS. 

On the Synthesis of Organic Substances, by Dr. E. Crace 

Calvert, F.R.S., F.C.S., $c. 

The Council of the Society of Arts having again con¬ 
ferred upon me the honour of delivering a course of 
lectures on chemistry, I have deemed it advisable to lay 
before the members of this influential and eminently 
useful Society a branch of investigation and series of 
facts different entirely from those which I have examined 
on two former occasions. My first course had reference 
principally to the properties, the manufacture, and the 
application of certain classes of organic substances de¬ 
rived from or relating to the animal kingdom. I tried, 
at the same time, to impress upon the minds of my 
hearers the importance of studying chemistry in con¬ 
nexion with those branches of manufactures ; and I further 
attempted to effect this by drawing attention to the recent 
improvements which chemistry had introduced : and there 
are, no doubt, many more improvements that science will 

develope in process of time. My last year’s course was 
conceived with a view of impressing on the minds of those 
fond of scientific pursuits the necessity of studying 
chemistry not only as a separate branch of learning, but 
in its obvious and intimate connexions with nearly every 
other class of scientific investigation, such as physiology, 
geology, mineralogy, agriculture, natural philosophy, &c. 
The present course has been planned with the idea of 
giving an insight into that modern branch of science called 
organic chemistry, to show the valuable and interesting 
results arrived at by chemists in that department, and to 
impress upon my hearers the great advantages that society 
will derive from the progress of these researches, not only 
in a scientific point of view, but also as bearing upon 
manufactures and arts; for the manufacturers of the 
present day are not confined to the employment of mineral 
matters only in their productions, inasmuch as organic 
chemistry has placed at their disposal many useful sub¬ 
stances which were quite unknown half a century ago, 
and no doubt many more will be brought to light by 
men of skill and research as their investigations proceed. 
This will, however, depend much on the progress of that 
science itself, which will show to chemists and manu¬ 
facturers how to obtain from cheap and refuse matters 
substances which have a value; or, in other words, to 
produce artificially substances which now exist and are 
found in the organised kingdom, but the extraction of 
which is always costly and difficult, owing to the fact that 
the substance sought for is mixed with a variety of other 
substances which must be eliminated or destroyed before 
those substances, the properties of which are useful, can 
be made available. I shall, therefore, in this course of 
lectures, try to illustrate by facts the broad statement that 
science has enabled men already to produce artificially 
substances which may truly be called organic ; and if 
science has already arrived at this triumphant result—I 
say “ already,” for organic chemistry barely dates fifty 
years back, and we all know that the first steps of a 
science are the most difficult, and first principles require 
the greatest effort of the human mind to unravel—if in 
this short space of time we have succeeded in obtaining a 
great number of facts by which certain laws have been 
revealed to us, we have reason to expect and hope that the 
next fifty years will bring facts and results to light which 
shall be as profitable, and I may say as astounding, as 
those which have been discovered of late years by the 
means of chemistry, and which have been the guidance of 
manufacturers to many very important applications. 

Thus the volatile products obtained from coals were 
first employed as an illuminating agent. Science and 
application have gradually brought that illuminating agent 
to a high state of perfection, and have shown the most 
economical way of employing it, and the best means of 
availing ourselves of its illuminating power without in¬ 
terfering with the health and lives of those by whom it is 
used. Thereby a cheap and effective illuminating agent 
has been secured to society. At the same time as those 
volatile and gaseous products are generated water con¬ 
taining various substances is produced, and science having 
ascertained their nature, we find them converted into 
alums, sulphate of ammonia, and other commercial pro¬ 
ducts extensively used in agriculture and in manufactures. 
Further, a dark, noisome, sticky product called tar is also 
extracted, which at first used to be the great drawback of 
gas-light manufacture. This product having been ex¬ 
amined and studied by chemists, a most valuable series of 
substances has been gradually extracted and applied to 
useful purposes. First of all we have pitch, used most 
extensively for making smooth, clean, and pleasant foot¬ 
paths, promenades, and even roadways ; whilst some of 
the oily products which pass off are used to preserve the 
sleepers on our railways, and other materials used in 
building which it is desirable to preserve from decay. 
Another solid substance, paraffin, is also obtained, which 
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is now extensively used as an illuminating agent, and, 
when mixed with oils, as a lubricator. It has also of late 
been employed with marked success by Dr. Stenhouse as 
a substitute for caoutchouc, for preventing the permeation 
of damp or wet through fabrics. In addition to these, more 
volatile products are obtained, which were first applied to 
dissolve caoutchouc and other materials of the same class, 
and which, in their turn, were applied to a hundred useful 
purposes. The chemical composition of these volatile 
products having been further studied, means were dis¬ 
covered for obtaining by chemical transformation a series 
of colours rivalling in beauty, in cheapness, and in 
facility of application any dyes which were previously 
known to the world. Lastly, from coal tar or from coals a 
most powerful antiseptic agent is obtained, the value of 
which has been lately demonstrated in the cases of the 
cattle plague and the cholera. The properties of this 
substance have not yet been fully ascertained, but in course 
of time it will pro>e to be one of the most important yet 
discovered, owing to its powerful antiseptic properties, for 
we may consider the root of most of the ailments and dis¬ 
eases of mankind as derived from the decomposition or 
decay of some of the tissues, and it therefore follows 
that, in all diseases or decay whose source can be traced 
to the decomposition of organic matter, carbolic acid must 
undeniably be the most effective remedy. 

Therefore it follows that the most interesting branch of 
organic chemistry is comprised in the title of this course 
of lectures, “The Synthesis and Production of Organic 
Substances by Artificial Means.” 

The perfect knowledge which chemists have obtained 
by analysis of the relationship of composition which 
exists between organic substances has enabled them of 
late years to produce artificially, or convert substances 
one into another, which they never could have succeeded 
in doing had they not had a clear insight into the compo¬ 
sition and properties of substances under examination as 
compared with those they wished ultimately to reproduce. 

It now devolves upon me to try to lay before you an 
outline of some of the methods which chemists have em¬ 
ployed to ascertain the composition of an organic sub¬ 
stance, and how they are able from that knowledge 
either to add certain elements to a substance so as to 
modify its composition and alter its properties, or to sub¬ 
tract certain elements and add instead of them certain 
others so as to produce new substances, which are identical 
with those which they want to reproduce or imitate. As 
it would be difficult for me in the course of an hour to 
lay before you the details of the system now employed by 
chemists to effect this end, I shall, therefore, try to give 
you an idea of that system generally by calling your 
attention to a new series of facts discovered by one of the 
most able of modern chemists-—namely, the synthesis of 
organic substances, especially alluding to those w'hich 
have reference to their reproduction by means of mineral 
elements ; and before this lecture is over I hope you will 
be able to understand fully how that eminent chemist, 
M. Berthelot, has succeeded, by employing mineral mat¬ 
ters, and by a series of successive chemical reactions, in 
producing substances which are only derived and obtain¬ 
able from the organic kingdom either by being extracted 
direct from their sources of production by a series of 
chemical manipulations, or which are the result of the 
destruction of organic substances under the influence of 
heat or decay. 

The first example which I shall have the pleasure of 
calling your attention to is a gaseous compound called 
acetylene, or the richest carburetted hydrogen known, 
for it contains four atoms of carbon for two atoms of 
hydrogen. Although this product exists always, but in 
small proportions, in common coal gas, still M.’ Berthelot 
asserts—and no doubt with truth—that its presence in¬ 
creases materially the brilliancy of common coal gas, 
owing to the large proportion of carbon it contains, and 
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which by floating in the flame radiates light and thereby 
increases its brilliancy. This substance is characterised 
by giving, with a solution of protochloride of copper dis¬ 
solved in ammonia, a beautiful coppery precipitate, which 
is highly explosive. Acetylene, also, when mixed with 
chlorine, and the mixture is exposed to the action of 
light, or to any flame containing chemical rays, such as 
those produced by the combustion of magnesium or 
sulphuret of carbon, gives rise to violent explosions with 
the production of hydrochloric acid and a deposit of 
carbon. This fact I wish you to notice, as it wfill be, 
further on, a means of distinguishing this substance from 
another, one which is the chief illuminating constituent of 
coal gas, and called ethylene, or heavy carburetted hydrogen. 
This substance (acetylene) does not exist merely in coal 
gas. M. Berthelot has proved it to exist in a great number 
of instances, and to be a constant product of the slow 
combustion of most organic substances. 

Further, this substance offers to us a peculiar interest, 
for it* is the first ever produced by chemists by the direct 
union of carbon and hydrogen. Up to the time of this 
discovery, chemists were acquainted with a great number 
of carburetted hydrogens, either obtained naturally from 
the organic kingdom—such, for example, as otto of roses, 
the essences of lemon, bergamot, cloves, neroli, and the 
solid substances called caoutchouc, gutta-percha, as w’ell 
as a great number of others obtained through the destruc¬ 
tive distillation of organic matters, as well as coals—such 
as ethylene, amylene, capolene, propylene, & c. M. 
Berthelot obtained acetylene (as I will show you at 
the end of this lecture) by passing through a glass globe a 
slow current of hydrogen gas, in which globe there wTere 
the two carbon points of an electrical battery in a state of 
incandescence, producing what is usually called the elec¬ 
trical light. Under this intense heat and electrical current 
the hydrogen introduced by him combined with the carbon 
of the points, and produced acetylene, which he collected 
by passing it through an ammoniacal solution of proto¬ 
chloride of copper, getting a coppery precipitate, or aee- 
tylide of copper, from which he easily isolated acetylene, 
thus proving to the chemical wrorld the possibility of the 
artificial production of a carburetted hydrogen. 

This discovery, which astonished the scientific world, 
was soon followed up by a series of facts most interesting 
to relate. M. Berthelot placed in a small flask, to which 
was attached a tube to give exit to any gas which might 
escape, some acetylide of copper, together with zinc 
and ammonia, and on heat being applied a chemical reac¬ 
tion ensued by which two atoms of hydrogen were added to 
acetylene, converting it into ethylene or heavy carburetted 
hydrogen, also called olefiant gas—a name which it derives 
from the fact that, about thirty years ago, some Dutch 
chemists having mixed this gas with chlorine and exposed 
the whole to diffused light, an oily fluid was produced 
called Dutch liquor, and the fluid having, as just stated, 
an oily appearance, gave rise to its being called olefiant. 
This gas is most interesting, owing to its being the chief 
component illuminating element in common coal gas, and 
is characterised by burning with a bright flame, with no 
deposit of carbon, as acetylene does, and when mixed 
with one equivalent of chlorine, and the mixture is left 
to itself for some time, the chlorine unites with the 
olefiant gas, producing the oily fluid above referred to, 
called Dutch liquor ; but when mixed with two volumes 
of chlorine, and a lighted taper is brought in contact 
with them, hydochloric acid is formed, and carbon is depo¬ 
sited ; further, it is absorbed slowly by sulphuric acid, 
wdiich property, we shall see presently, M. Berthelot has 
most judiciously availed himself of to convert it into an 
organic substance. The olefiant gas, though existing in 
large quantities in common coal gas, cannot be isolated, 
owing to the numerous compounds with which it is mixed. 
Therefore it is necessary to adopt some chemical reaction 
to produce it in a pure state when its properties are desired 



Chemical News, ) 
Jan. 11, 1867. f Academy of Sciences' 

to be inquired into. To attain this end, one part of alcohol 
is mixed with three parts of vitriol or sulphuric acid, and 
on being applied each chemical equivalent of alcohol loses 
two equivalents of water ; the remaining element of that 
alcohol, being olefiant gas, is liberated, and can be exa¬ 
mined. What gives interest to this chemical reaction is, 
that whilst you thus unfold, under the influence of heat, 
alcohol into olefiant gas and water, you can, if we follow 
M. Berthelot’s process—namely, of placing at the bottom of 
a large glass globe, a small quantity of concentrated sul¬ 
phuric acid, and then fill the capacity of the large glass 
globe with olefiant gas, and keep the same in a constant 
state of agitation—you will, after having imparted to the 
vessel some 40,000 or 50,000 rotatory motions, find that 
the olefiant gas has been absorbed by the vitriol; that it 
will have fixed two equivalents of water, and that it will 
have thus converted the olefiant gas into alcohol, which 
can be isolated by subsequent chemical manipulations. 
Therefore from carbon and hydrogen you will notice that 
we first produced acetylene, and this substance we have 
converted into olefiant gas, and which in its turn has been 
transformed into alcohol, which alcohol you can easily 
convert into ordinary ether, as I shall explain to you in 
my next lecture, or into acetic ether, spirit of nitre, or 
nitric ether, &c. ; or you can also by oxidising convert it 
into a substance called aldehyde. To convert alcohol into 
ether, all you have to do is to remove from alcohol one 
chemical proportion of water, and the elements which 
remain—namely, one of olefiant gas and one of water— 
constitute ether. 

We can still further pursue these interesting transfor¬ 
mations. For if you add four proportions of oxygen to 
olefiant gas, or if you fix upon alcohol by means of 
platinum black, or, as I have lately discovered, by means 
of charcoal in presence of an excess of oxygen, you will 
convert alcohol into acetic acid or vinegar. It therefore 
follows that from carbon and hydrogen mineral elements 
a great number of organic substances can be produced. 
In fact, from acetylene the following series of compounds 
have been obtained :— 

Acetylene can be transformed 
into 

w 

Ethylene „ 
into 

>> (C4H4) 

Aldehyde ,, 
into 

99 (c4h4o2) 

Acetic acid ,, 
into 

» (C4H404) 

Glycolic acid ,, 
into 

99 (c4h4o6) 

Oxyglycolic acid 
into 

>> (C4H408) 

Oxalic ,, ,, 
(To be continued.) 

(C4H2Os) 

ACADEMY OF SCIENCES. 

December 24, 1866. 
The President announced that the difference of longi¬ 
tude between Newfoundland and Valentia had been de¬ 
termined by Mr. Gould, to whom this duty was deputed 
by the coast survey of the United States. A preliminary 
calculation gave longitude of Heart’s Content, Newfound¬ 
land, in respect to Valentia, zh. 51m. 56*58. Time occu¬ 
pied by the electricity to pass through the cable, o'32s. 
These results are not final, but they will only have to 
undergo very minute corrections. Professor Airey, As¬ 
tronomer Royal, is about to connect the station at Valentia 
with the Greenwich Observatory, and Newfoundland 
being in connexion with the mainland, we shall soon 
know, within a small fraction of a second of time, the 
longitude of the Eastern Coast of America. 

“ On the General Characters of the Phenomena of Shooting 
Stars,” by M. Faye. 

Notices of Books. ig 

“ On the Reflection and Refraction of Light,” by M. 
C. Briot. 

“ On the Existence of Perchloride of Lead,” by M. J. 
Nickles. The author mixes excess of chloride of lead 
with solution of chloride of sodium, and then passes a 
current of washed chlorine. He thus forms a solution 
containing seven per cent, of PbCU. The reactions of 
this solution upon numerous organic and inorganic sub¬ 
stances are given in this paper. By agitating the per¬ 
chloride solution with ether and syrupy phosphoric acid, 
perchloroplumbic ether is produced ; it has an oily con¬ 
sistency, and is very unstable. 

“ On a New Class of Compound Ammonias,” by M. A. 
Wurtz. The isomerism between pseudo-amylic alcohol 
and ordinary amylic alcohol, which Dr. Wurtz has shown 
to extend to the ureas, is in this note proved to extend also 
to the ammonias. He has here described isoamylamine. 
To prepare it, pseudo-amylurea is heated for some days 
with very concentrated caustic potash, and then distilled 
from baryta. The new ammonia boils at 78'5° ; its density 
at zeroiso'755. Like amylamine, isoamylamine possesses 
a strong ammoniacal odour, it mixes with water, precipi¬ 
tates metallic oxides, and dissolves oxide of copper. The 
hydrochlorate crystallises in brilliant octahedra, which are 
efflorescent in the air. The platinum salt is very soluble 
in alcohol; this distinguishes it from amylamine, the pla- 
tium salt of which is insoluble. The gold salt is also 
soluble. 

NOTICES OF BOOKS. 

The Management of Steel. By George Ede, employed 
at the Royal Gun Factories Department, Woolwich 
Arsenal. Fourth Edition, revised and enlarged. 
London: William Tweedie. 1866. 

This is a thoroughly practical work, written by one who 
is intimately acquainted with the subject of which he 
speaks, and is not merely content with laying down rules, 
but gives the reasons for them, so as to make their opera¬ 
tion clearly intelligible to his readers. It treats of the 
whole of the processes connected with the use of steel; 
its manufacture, forging, casting, annealing, tempering, 
and the manufacture of the various articles to which it is 
chiefly applied, with chapters on the case-hardening of 
wrought iron, and the toughening of steel for guns, railway 
bars, &c. The tempering of hardened steel is described 
at considerable length, especial attention being given to 
the use of oil for this purpose, which for many articles is 
a much more sure method of getting the correct tempera¬ 
ture than simply observing the different changes of colour 
taken by the polished surface. Thus, when first the oil 
commences to smoke, the temper would be that of a straw 
colour, or about a temperature of 450° Fahr. A darker 
and more abundant smoke indicates a brown temper, or 
500p. A purple temper, about 530°, is shown by a still 
more abundant and black smoke. A blue temper is 
reached when the oil takes fire on the application of a 
flame, but ceases to burn on its removal; this showrs a 
temperature of about 580°. The usual temper for springs 
is shown by the oil taking fire and continuing to burn ; 
while, if it is allowed to burn itself away before the articles 
are removed, it imparts the temper which clockmakers 
mostly use for their work, Avhere the steel is scarcely 
harder than in its natural state. When a tool is required 
especially hard, redhot lead is recommended to heat it 
with, the tool itself being first raised to a dull red heat 
and hammered ; of course, when withdrawn from the lead, 
it must be quenched as usual in cold water. 

Many hints are given for particular descriptions of 
work, and some valuable advice as to selecting steel; and 
the popularity of the work in its present enlarged form 
may be safely inferred from the rapid sale of the previous 
edition. 
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Retrospect of Medicine. (July-December, 1866.) Edited 
by W. Braithwaite, M.D., and James Braithwaite, 

M.D. Lond. London: Simpkin and Co. 1867= 
We always welcome Dr. Braith waite’s half-yearly volumes 
warmly, because they serve as an index of modern medi¬ 
cine, its progress, or the contrary. By comparing it with 
the volumes of some years back, we see with pleasure the 
increasing philosophical spirit leavening the science, mainly 
owing to the study of chemistry and physics. At the same 
time, we have to deplore blunders that would never have 
been made but from the want of chemical knowledge. 
We find notices of the surgical uses of liquid glass, fanciful 
as it may seem. A paper reprinted from the Medical Press 
and Circular, with the taking heading of Electro-Thera¬ 
peutics, we were disappointed to find contained only a 
rather old theory of static electricity—nothing more. An 
interesting summary of Wagner’s method of separating the 
sulphates of various alkaloids from broths, &c., is reprinted 
from the Lancet. But the novelty of the volume is the re¬ 
port of a case of poisoning by charcoal vapour. The reason¬ 
ing for the assumption of the presence of this vapour of 
charcoal we find to be as follows :—“ As the products of 
the combustion of charcoal may differ very much in con¬ 
sequence of variations in the supply of oxygen, it would 
seem that in this case the gases were either too much 
diluted with air to produce the ordinary effects, or that 
some of them (possibly carbonic oxide) may not have been 
formed.” This cautious statement does not warrant the 
heading given to the case. The probably great uses of 
iodised cotton are shown, and a special feature of the 
volume is the rational treatment for the disintegration of 
cancer cells [by the various methods of nitric and acetic 
acid injection, and the continuous galvanic current, as 
opposed to treatments for absorption or elimination. The 
cholera notices are not very exhaustive. We have quoted 
a few passages to illustrate our remarks, and we think 
that our readers will be enabled to verify them to a large 
extent by the study of the volume, which we can recom¬ 
mend for the purpose. 

Uncontrollable Drunkenness as a Form of Mental Disorder. 
By Forbes Winslow, M.D., D.C.L. Oxon. London: 
Robert Hardwicke, 192, Piccadilly. 1866. 

This pamphlet is an enlargement of three letters lately 
published in the Pall-mall Gazette. Its purport is to show 
the advantages to be obtained by sanatoria for oinomaniacs. 
It is written in popular language, and will interest all 
readers—we hope not too strongly, for we find two per 
cent, of lunacy cases caused by abuse of alcohol to be 
entered as suffering from stupidite by a foreign observer. 
We hope that it will prove interesting to the readers of 
the Chemical News generally, and in no way specially. 

The Year Book of Photography, and Photographic News 
Almanac for 1867. Edited by G. Wharton Simpson. 

London : Photographic News Office. 
All that we need say of the present volume is that it 
keeps up to the standard of the former. No very im¬ 
portant novelty has lately appeared in photography, which 
has had the dulness of the summer against it, and, as a 
trade, has shared in the general stagnation of the year. 
Many valuable articles are contributed by eminent pho¬ 
tographers on the proper management of the most approved 
processes, and additional information is given about Swan’s 
Carbon Process. Altogether, we think it will be found a 
very fair compendium of the present state of the science. 

lectures at tlie ScSaool of Gannery. — In Novem¬ 
ber last a course of lectures “ On the Metals and Alloys 
used in the Manufacture of War Materiel” was delivered 
by Mr. J. Spiller at Shoeburyness ; and Mr. E. O. Brown 
will commence early in February next a course of four lec¬ 
tures “ On the Manufacture and Properties of Gunpowder 
and Gun-cotton.” 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Sitzungsberichte dar Kaiserlichen Akademie der Wissen- 
schaften zu Wien (Mathematical and Natural History 
Section). Yol. 54, div. 2. 
June, 1866.—“ Analysis of the Water and Gases of an 

Artesian Well at Vienna,” by J. Oser, F. Reim, and P. 
Weselsky.—“ On the Equivalents of Cobalt and Nickel,” 
by E. von Sommaruga.— “ On the Laws of Solution, on the 
Boiling of Water, and on Boiler Explosions,” by F. Pless. 

—“ Contributions to the Knowledge of the Elen’s Egg,” by 
S. Stricker.— “ On the Scientific Applications of Photo¬ 
graphy and the Stereoscope,” by E. Mach.—“ Contributions 
to the Knowledge of Luteoline,” by F. Rochleder.—“ On 
the Theory of Vision,” by E. Mach. 

Monatsbericht der kbniglich-Preussischen Akademie der 
Wissenschaften. 

July, 1866.—“ On the Reduction of Aromatic Compounds 
by means of Zinc,” by Baeyer. 

Journal fur praktische Chemie. 
September 30, 1866.— “On the Basic Acetates and 

Nitrates of Lead,” by J. Lowe.—“ On the Nature of the 
Vapour of Phosphorus,” by W. Schmid.—“ On the Gases 
evolved by the Action of Beat from various Solid Bodies,” 
by E. Bltjmtritt.—“ On the Estimation of the Gases ab¬ 
sorbed by Solids,” by E. Reichardt.-—“ On the Quantity 
of Cobalt and Nickel contained in I%pn,” by H. We is re.— 
“ On the Action of the Alcohols on T^rchloride of Phos¬ 
phorus,” byN. Menschutkin.—“ Observations on Benzoin,” 
by N. Zinzin.—“ A New Photographic Developer,” by J. 
Schnauss. 

October 22.—“ On Gronhartine, a Colouring Matter pro¬ 
bably Identical with Taiguic Acid,” by W. Stein.—“ On a 
Neio Compound, called by the Discoverer Glutaminic Acid,” 
by Werther.—“ On the Behaviour of Liquid Hydrocarbons 
and Fats towards Dry Oxygen ; ” “ Supplementary Observa¬ 
tions on the Quantity of Oxygen contained in Amber and 
some other Resins,” by C. F. Schonbein.—“Remarks on 
Marignac’s Researches on Niobium and Ilmenium,” by R. 
Hermann.—“ On the Tantalium Compounds,” by C. M. 

Marignac.— “ On Columbiie and Tantalite,” by Blom- 

strand.—“ Tool for cleaning the Insides of Glass Retorts ;” 
“ On the Formation of a Sesquicarbonate of Soda and Pot¬ 
ash“ On the Separation of Rubidium from the Mother 
Liquors of Saltpetre ; ” “ On the Use of Paraffin in certain 
Crystallisation Experiments ; ” “ On the Precipitation of 
Nickel as a Sulphide ; ” “A New Method of preparing Sul¬ 
phurous Acid,” by F. Stolba.— “ On the Estimation of 
Chloric and Chlorous Acid,” by H. Toussaint.—“ On 
Oxamate of Ammonia,” by L. C. de Coppet.—“ On a 
Sulphate of Cobalt with Four Equivalents of Water,” by A. 
Frohde.—“ On Kainite, a New Native Potash Salt, and 
Kieserite from Stassfurt,” by Rammelsberg. 

November 10.—“ On the Composition of the Topaz ;” “ On 
the Composition of Lievrite, together xoith some Remarks on 
the Formulce of the Silicates,” by G. Staedeler. —“ On 
Pennine;” “ On the Composition of Wiserine ;” “ On so?ne 
Constituents of the Mineral Waters of Ems,” by Y. Wartha. 

— “ Analysis of Mineral Waters from the Oberbrunnen and 
Mublbrunnen at Ober Salzbrunu, Silesia,” by W. Yalen- 

tiner.—“ On the Changes of Sulphate of Iron when exposed 
to the Air,” by F. Muck. — “ On Acetic Acid,” by A. 
Geuther. 

Jahrbuch der Kaiserlich-Koniglichen Geologischen 
Reichsanstalt. 

April-June, 1866.—“ On the Iron Ores of Gyalar, Tran- 
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sylvania” by B. von Winkler.—“ On the Geology of the 
Neighbourhood of Kir chberg and Frankenfels, Lower Austria,” 
by M. vonLtpold.—“ OntheEasternPortionoftheSchemnitz 
Tr achy tic Mountains,” by K. M.Paul.—“ Report ona Geolo¬ 
gical Survey, carried on during the Summer of the Year 1864 
in the Thurocz Palatinate, and in the Neighbouring Portions 
of the Trentschin Palatinate,” by F. von Adrian.—“ On 
the Geology of the Neighbourhood of Bujdk, Ecseg, and 
Herencseny,” by J. Bokh.—“ Barometrical Measurements 
of Heights in Lovier Austria,” by L. Hertle.—“ Gold and 
Silver Mining at Kremnitz, Hungary,” by E. Windakiewicz. 

—“ Analysis of Trachyte and Rhyolite from the Neighbour¬ 
hood <f Schemnitz, Hungary,” by E. von Sommarug-a.—“On 
the Quantity of Ash contained in Graphite,” by Schoffel. 

NOTICES OF PATENTS. 

An Improvement in the Manufacture of Ice to fit it for 
making Effervescing Brinks. Oliver Weldon Jeyes, 

Stockton-on-Tees, Durham. March 17, 1866. 

This received provisional protection only, and is described 

as follows:— 

“ My invention consists in the manufacture of ice from 
water or other suitable liquid impregnated with carbonic 
acid gas. I partly fill a vessel with the water, into which 
I force carbonic acid gas. I then hermetically seal the 
vessel, freeze the contents into a solid state, open the vessel 
and remove the ice, which may be employed in more or 
less large blocks in drinks to be made effervescing.” 

The fallacy of this will be at once evident to any 
chemist, it being well known that liquids impregnated with 
carbonic acid gas give it all off when frozen. However, 
as the specification is worded, the invention may be said 
to be a bona-fide one. Probably ice has never before been 
prepared by this method ; and if a vessel of sufficient 
strength were used, it might be produced in this way, after 
which it could be “ employed in more or less large blocks 
in drinks to be made effervescing.” Doubtless the means 
of making the drinks effervescing will be given in a future 
patent. Meanwhile we should imagine that the late frost, 
by enabling people to procure ice in a rather simpler 
manner, will somewhat hinder the immediate adoption of 
this process. 

CORRESPONDENCE. 

Commercial Analyses. 

To the Editor of the Chemical News. 

Sir,—A letter in your last number, headed “ Determi¬ 
nation of Phosphates,” bears upon a question of interest 
to commercial analysts. The discrepancies adverted to by 
the writer between the results of “high” and “low” 
analysts can scarcely be obviated whilst a full analysis is 
expected for an inadequate fee. The complete analysis of 
a superphosphate, especially when it contains moisture, 
free sulphuric acid, and organic matter, is a difficult 
problem, and even the most correct way of arranging the 
results obtained is open to doubt. It is a great pity that 
a general understanding cannot be arrived at to sell phos¬ 
phates of all kinds by degrees (per cents.) of phosphoric 
acid, “ soluble ” and “ insoluble,” as is done with alkalies. 
This would afford sufficient information for the dealer and 
practical man, whilst the chemist could afford to bestow 
more care on this single determination. 

Again, the discrepancies (possibly to the extent 01 several 
per cents.) between the results of different analysts often 
arise from variations in the amount of adventitious mois¬ 
ture, due to changes in the humidity of the air, or to the 
manner in which the sample was drawn, whether from the 
surface or interior of the bulk, and so forth. It would be 
extremely desirable for analysts invariably to determine 

Correspondence. 
the loss of weight on drying in a steam oven, which 
involves but little extra trouble. The results could then 
be stated in two columns — (A) expressing the composition 
of the sample as received, which would be the data for the 
buyer and seller; and (B) the same calculated to what it 
would be after drying at 2120. The latter figures would 
allow of a far more exact comparison being made between 
different analyses, as all the effect of varying humidity 
would be got rid of. I have occasionally sent in analyses 
so arranged, but, unless the practice were general, little is 
gained by it. A proposal from an organ:sation such as the 
Chemical Society might bring about a general agreement 
among chemists on such points of detail.—I am, &c. 

Frederick W. Griffin, Ph.D. 
Bristol School of Chemistry. 

Test for the Purity of Glue. 

To the Editor of the Chemical News. 

Sir,—In your last publication a good test for judging the 
quality of glue is asked for by a correspondent signed 
“ J. S.” There are few really good methods for accom¬ 
plishing this. I have examined a large number of 
samples, and have tried to precipitate the gelatin, of 
which the glue is in great part made, by alcohol, tannin, 
solutions of metals, &c., but find that none of these serve 
the purpose for effecting a rapid determination. The best 
and quickest mode is to transform the nitrogen of the 
gelatin into ammonia by heating the glue with soda lime, 
and receiving the products into dilute sulphuric acid and 
neutralising. This is the work of a little more than one 
hour, and affords a very satisfactory result. Should your 
questioner not be practically acquainted with the estima¬ 
tion of material by the soda-lime process, I shall be glad, 
since he writes from Glasgow, to show him the method. 

I am, &c. It. Carter Moffat. 

Analytical Laboratory, 108, Ingram Street, Glasgow. 

To the Editor of the Chemical News. 

Sir,—In answer to “ J. S.’s ” inquiry, allow me to state 
the question of determining the relative value of glue has 
been examined and solved in an admirable paper by H. 
Weidenbusch. I do not recollect having seen any English 
translation of this paper, but it is published in Dingier's 
Polytech. Journal, vol. clii. p. 204; Chemisches Central- 
blatt, 1859, p. 434; and Wagner’s Jahresbericht der che- 
mischen Technologie, 1859, p. 575. The apparatus 
required for the determination of glue is manufactured by 
Mr. Desaya, the well-known philosopical instrument 
maker at Heidelberg. I am, &c. F. Y. 

Camden Square. 

Amalgamation of Iron. 

To the Editor of the Chemical News. 
Sir,—I have read with great interest your notice of the 
experiments made by M. J. Nickles in amalgamation. As 
I have had occasion, in making some electro-metallurgic 
experiments, to try if by some expedient it might be pos¬ 
sible to amalgamate iron, I can add that iron may be, as 
it were, superficially amalgamated—not only by the two 
expedients 4mentioned by M. Nicklbs, but also by first 
rubbing the iron with a piece of clean copper till it is 
coloured by the copper; also with tin, with common 
solder, and with lead. But iron takes the mercury better 
if slightly alloyed on the surface with tin, with an alloy 
of lead and tin, or with an alloy of tin, nickel, and copper, 
and probably with other alloys; but these are the only 
metals and alloys that I have tried. 

Now in these cases I never thought that the iron, pro¬ 
perly speaking, was at all amalgamated, but simply that 
the superposed metal was amalgamated. But M. Nickles 
thinks that it is, and that it is due to electricity by 
means of an electro-positive metal being applied to it. 
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Well, zinc is certainly positive to iron in sulphuric acid 
and water, but ordinary brass is not; and certainly the 
brass of which scratch brushes are usually made is not. 
Very common brass is, no doubt, where the proportion of 
zinc is very large ; but copper is negative, and lead is 
negative, and common solder is negative; yet with all 
these, when they are rubbed into the iron, amalgamation 
takes place equally well. Therefore, I think the result 
cannot be said to be an electrical one. 

My notion has been, after very many experiments, that 
amalgamation is simply the dissolving of any metal (which 
is capable of being so dissolved) in mercury at ordinary 
temperatures. Now, I believe iron will not so dissolve, 
consequently is not capable on that view of amalgamation ; 
for if, after this so-called surface amalgamation has been 
performed, sufficient time be given, and if there be suffi¬ 
cient mercury present, the whole amalgamable metal on 
the surface becomes dissolved, and it maybe wiped off, and 
the iron remains just the same as it was before the opera¬ 
tion. When the surface of the iron has been slightly 
alloyed with the before-mentioned alloys, this cannot be 
done, for the alloy penetrates the iron, and enables the 
mercury to do so. 

That iron is not amalgamable I think may be inferred 
from what M. Nickles says of it—namely, that it is not 
penetrated by the mercury, which it would be if amalga¬ 
mation took place ; though it were never so slight a film, 
the mercury must gradually diffuse and lose itself in the 
iron : a surface alloy of tin on iron does so. I have seen 
it stated before that iron can be amalgamated by some 
battery process. I should like to know the mode of ope¬ 
ration. I am, &c. 

J. Baynes Thompson. 

Iodine in Mineral Phosphates. 
To the Editor of the Chemical News. 

Sir,—In answer to “ Smatterer,” I beg to state that iodine 
is known to be present in the phosphorite of Nassau, and 
it will be found upon reference to Mohr (Geschichte der 
Erde, page 514) that he cites this fact as evidence in favour 
of the view that this phosphorite is of marine origin. 

I am, &c. E. 

MISCELLANEOUS. 

Composition and Quality of tlie Metropolitan 

"inters in Pecemlier, 1§©4».—The following are the 
Returns of the Metropolitan Association of Medical 
Officers of Health 
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Hardness. 

3 8, Before 
boiling. 

After 
boiling. 

Thames Water Companies. Grains. Grns. Grains. Degs. Degs. 
Grand Junction . 20-17 I 'OO 0-82 J4S 6*o 
West Middlesex . 21 ‘OO 0-90 0-64 150 8-o 
Southwark & Vauxkall 21 -08 1 -98 1 -82 H-5 6-o 
Chelsea. 19-96 125 0-82 140 6-o 
Lambeth .... 19-83 1-49 i-34 135 5‘5 

Other Companies. 
Kent. 27-38 i-io O'OO 17-0 8-5 
New River .... 21-58 0-90 0 80 14 5 5-0 
East London 23-49 1-50 I 16 150 5-0 

The water derived from the Thames and supplied to the 
metropolis during the month of December has contained 
less saline matter than it did in the preceding month ; but 

* The loss by ignition represents a variety of volatile matters, as 
well as organic matter, as ammoniacal salts, moisture, and the vola¬ 
tile constituents of nitrates and nitrites. 

t The oxidisable organic matter is determined by a standard solu¬ 
tion of permanganate of potash, the available oxygen of which is to 
the organic matter as 1 is to 8 ; and the results are controlled by the 
examination of the colour of the water when seen through a glass 
tube two feet in length and two inches in diameter. 

that derived from other sources than the Thames has con¬ 
tained a little less than the usual proportion. In every 
case, however, the quantity of organic matter has been 
above the average, and as it is entirely of a vegetable 
nature it has no doubt been^derived from the decaying 
leaves of autumn. 

The fluctuations which take place in the quality of the 
water during the succeeding months of the year are suffi¬ 
ciently marked to indicate the influence of the seasons. 
This may be seen from the following table, which exhibits 
the average composition of the water supplied to the 
metropolis by the Thames companies during each of the 
twelve months of the last two years :— 

Total solid matter Oxidisable organic 
Months. per gallon. 

Grains. 

matter. 
Grains. 

January . 21'22 0-79 
February . 2I'6i 0-67 
March . . 20-45 0-73 
April . . 19-58 °"49 
May . 18-99 0-47 
J une . 18-49 0*62 
July . 17-28 0-63 
August. • I7’57 °’59 
September . • I7’5I o‘6i 
October . 18-80 0*62 
November . 20*56 1 -04 
December . 20-78 1 *01 

So that from October to February the total amount of 
solid matter in the water gradually rises to its maximum, 
which is rather more than 21 grains per gallon, and then 
it as gradually declines until at the beginning of summer 
it is no more than about 17 grains per gallon. .Throughout 
the months of July, August, and September, it remains at 
nearly the same proportion, and then with the advance of 

autumn it slowly increases. 
The quantity of organic matter in the water is at its 

maximum in November directly after the fall of autumn 
leaves, and its minimum is in the month of May. The 
same facts are observed with the water supplied by the 
New River and the East London Companies, whose sources 
of supply are very nearly of the same quality as the 
Thames ; but it is not so with the deep chalk water of the 
Kent Company. 

At the close of the year it may be interesting to 
review the results of our investigations into the character 
of the water supply of the metropolis during the last 
twelve months, and to compare it with what it was in 
1851, when the last Government Commission was appointed 
to examine it. At that time the population of London 
was 2,362,236, and the quantity of water daily supplied 
by all the metropolitan companies was 45,885,900 gallons. 
This was at the rate of i9'4 gallons per head. At pre¬ 
sent the estimated population of London is 3,067,536, and 
the average daily supply of water is 92,734,000 gallons, 
which is at the rate of a little more than 30-2 gallons per 
head. As far, therefore, as quantity is concerned, the 
increase is considerable, for it is nearly 60 per cent, on 
the average daily supply of 1851 ; in fact, while the 
population of London has increased during the last fifteen 
years to the extent of only one-third, the water supply 
has been more than doubled. And so also with respect to 
the quality of the water—this likewise has undergone a 
marked improvement. In the year 1851, the average 
proportion of solid matter in the Thames supply was 21 ‘43 
grains per imperial gallon, whereas in the year which has 
just expired it has been only 19-64 grains. The same is 
the case with the water obtained from other sources 
than the Thames ; for the amount of solid matter in the 
Kent water has fallen from 29-71 grains per gallon to 27-01, 
in the New River from 19-50 to 18*97, and in the East 
London from 23-51 to 2o'8i. But the most important 
improvement has been in the reduction of organic impurity. 

In 1851, the quantity of organic and other volatile matter 
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dissipated by heat from the solid residue of the Thames 
supply was 2-46 grains per gallon; in 1866 it has been 
only 1*05 grain. In the Kent water it has declined from 
7,‘Si grains per gallon to 1*04; in the New River water 
from 2-79 to 0-89 ; and in the East London water from 
4-12 to 1*04. These facts are best illustrated by the fol¬ 
lowing table :— 

Comparison of the Quantity and Quality of the Water 
supplied to the Metropolis mi85i and 1866. 

Population . . 

Average daily supply . 

Do., do., per head 

1851— 2,362,236 
18 66— 3,067,536 
1851 —4 5,8 8 5,000 gals. 
1866—92,734,100 ,, 
1851—19’4 gals. 
1866—30*2 ,, 
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Average 
daily 

supply. 

Grs. Grs. Degs. Gals. 
Grand Junction . • 1851 21 '72 3*07 14*0 3,541,700 

99 99 • • 1866 I9‘74 0 "98 i3*i 8, 551,800 
West Middlesex . • 1851 22 '67 2-75 14-6 3,334,000 

99 9 9 • • 1866 19-32 O" Q 5 13-0 8,102,300 
Southwark and Vauxhall 1851 21 "08 1*51 15 *0 6,013,700 

9 9 99 1866 20*02 I "02 I 3 "O 12,3 67,000 
Chelsea • 1851 21 "28 2*38 14-4 3,940,700 

99 • • • • 18 66 19*31 °-94 13 ’O 7,748,000 
Lambeth • 1851 20*40 2 *59 14*2 3,077,300 

5) • • • 1866 19 *8 3 1 *i 6 13*0 8,694,100 
Kent . • 1851 29 "71 2 *61 i6"o 1,079,300 

99 • • • • 1866 27*01 1 *04 18 *3 5,927,200 
New River . • 1851 i9'5o 2-79 14-9 *5>435>6oo 

9 9 * * • 1866 18-97 0*89 14-1 22,729,700 
East London. • 1851 23-51 4*12 15*o 7,036,000 

9 9 • * • 18 66 20*8 I 1 *04 14*8 18,614,000 

This improvement in the quality of the water has been 
effected in three ways—first, by selection of better sites 
for the collection of the water ; second, by careful pro¬ 
cesses of filtration through acres of fine sand, &c. ; and 
third, by the storage of the filtered water in covered reser¬ 
voirs. Whether other improvements can still be effected is 
a subject for careful inquiry, and it is likewise matter for 
calm and deliberate investigation whether the water supply 
has had anything to do with the recent epidemic of 
cholera. On this head the Medical Officers of Health of 
London, and especially those who have been most engaged 
with the disease, will be best able to give an opinion. 
Already, indeed, an opinion has been expressed by the 
Health Officers of the Eastern districts of London, where 
the epidemic was most severe, and it does not accord with 
the popular hypothesis. H. Letheby, M.B. 

The Chemical Trade in 1860.—We glean the 
following from Mr. W. Caudery’s circular :— 

Amidst the gigantic explosions which have characterised 
the year 1866, it is pleasing to record a satisfactory result 
in the chemical trade. 

Alkali or Soda Ash.—No. 2 opened at 2fd., declined 
about the middle of January |ff., but at the end of Feb¬ 
ruary excessive orders from the United States caused an 
advance of §d. per cent., which was well maintained 
during the whole of March and April. In the middle of 
August 2§d. was accepted ; 2§d. was paid during Sep¬ 
tember and October, and 2!d. in November and December; 
the present quotation being 2fd. ex ship. No. 1 was 
sold at the usual difference of £d. per cent, additional. 
Most of the Liverpool manufacturers have contracted for 
their full productions during the present year at prices 
ranging from 2^d. to 2§d., and as the Newcastle makers 
have also entered into engagements for the same period 

for a portion of their manufacture, the prospects are in 
favour of the present high prices being sustained. 

Caustic Soda.—In January, 18 66, the quotation was 20s. 
for 60 to 62 per cent., until the middle of July, when 18s. 
was reached, the lowest point during the year ; from this 
it gradually advanced to 20s. 6d. at the end of September 
(its highest price), receding during October, November, 
andDecember to 19s. per cwt., present value. 

Soda Crystals.—During the first five weeks 5?. 12s. 6d. 
was the quotation, but it advanced till the end of March, 
when 61. 17s. 6d. was obtained. At the end of June the 
lowest quotation, 51. 7s. 6d., was reached. Towards the 
end of July, an advance of 25s. per ton was at once 
established; from this during August to December a 
decline of about 20s. per ton, or 5?. 10s. ex ship, was 
submitted to, at which there are buyers for all next 
year, but manufacturers generally prefer waiting the 
chance of markets than contract, and within the last few 
days have advanced the rate to 51. 15s. for present delivery. 

Bicarbonate of Soda opened in January at 19/. To the 
end of June it gradually gave way to 161. ios., and re¬ 
mained so till the middle of September. z\l. was obtained 
early in November; from this it receded to present price of 
i8£., ex ship, here. 

Bleaching Powder.—During the entire year the demand 
has not only been extensive, but was materially increased, 
and although supply about kept pace with demand, high 
prices have ruled throughout, especially during the summer 
months. At the beginning of the year 141. was paid, but 
this gave way ios. per cwt. during January, and a further 
reduction of ios. was accepted in the middle of February, 
when it reached 13l.\ from this it gradually recovered 
until May, when 161. ios. was paid, at which, with occa¬ 
sional fluctuations of ios. per ton, it remained during June, 
July, and August; after this consumption slackened, price 
declined, and 14L ios. has been the quotation since. 

Tartaric Acid was quoted is. 6d. first of January, and 
is. 4^d. end of June ; from July to December it further 
receded id., present price being is. 3^d. 

Citric Acid met with a steady sale, 2s. id. being the 
opening, and is. n|d. the closing quotations. 

Oxalic Acid and Sal Acetos.—Both realised extreme 
rates ; for the first half-year is. was obtained for the former, 
and is. 2d. the latter, but during the last six months they 
gradually gave way to iod. and is. respectively, io^d. 
and is. o^d. may be quoted as the prices of the day. 

Potash.—Bichromate sold at 6d. during the spring, but 
5£d. was accepted during the last eight months of the 
year. Chlorate at the commencement of the year was 
quoted is. 2d. ; present value, is. o^d. Prussiate : 
Yellow from is. i^d. to is. o^d., the latter being the 
closing quotation. Muriates: Opening value was gl. 1 os., 
but 8L was reached in September, at which it still remains. 

Iodine, on January 1, was y^d. 93d. was obtained in 
September, at which it remains. 

Quicksilver.—During the first four months it was 
quoted at 8L per bottle ; at the end of April the price was 
reduced to 71., at which it has since remained, but with 
occasional sales at 61. 17s. 6d. 

Sulphate of Quinine.—During January prices advanced 
2d. per ounce from opening quotation of 58. ; from this it 
gradually drooped in value till the present low quotation 
of 4s. 4d. was reached. 

Refined Camphor.—In January it was is. 7d. per lb., 
June is. 6d. ; during the last six weeks it reached is. nd. 

Cream Tartar.—In January it opened at 105s., and closed 
in December at 83s. 

Sulphate of Copper.—The value has gradually fallen. 
In January it was 32s. ; in December, 25s. to 26s.— 
present prices. The rough market also in the same way 
declined, best selected having been sold at 80s early in 
December—the lowest price known for the last 20 years ; 
but on the 24th, same month, an advance of 5L per ton was 
established. 
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Refined Borax.—-‘Prices improved during the first month 
from 54s. to 60S., and remained at this latter till April, 
when 65s. was required. On December 17 a further 
advance of 5s. took place, the price being now 70s. 

Ammonia.—Sulphate: Best white was 13s. 6d. in 
January, and ns. 6d. in December—present value ; brown 
and grey 10s. per ton less. Carbonate remained stationary 
at 5d. throughout the year, but the discount varied from 

to 10 per cent., according to quantity; the makers 
being behind in their deliveries, any increased demand 
must advance prices. 

Sal Ammoniac.—The quotations for firsts and seconds 
continued at 37s. 6d. and 35s. 6d., with a steady demand, 
throughout the year. 

Alum.—The opening price was 7s. 3d. for lump, and 
8s. 3d. ground, but on February 14. 5s. advance was ob¬ 
tained, making the former 7s. 6d., and the latter 8s. 6d., 
at which it still remains. 

Sugar of Lead.— White opened at 38s., and closes at the 
same price; grey at 32s. in like manner; brown opened 
at 26s., and so continued till November, but there being 
a scarcity of this quality, 30s. to 32s. was required in 
December—present prices. 

Arsenic.—Lump opened at 12s., and gradually advanced 
to 15s. in May, at which it remains. Powdered opened 
at 5s. 9d., and, in unison with lump, advanced in May to 
6s. 6d.—present price. 

Naphtha.— Vegetable, 4s. 3d. in January to 3s. gd. per 
gallon in August, recovering to 4s. 3d. in November, at 
which it remains. Mineral: Scarcely any sale, price 
being nominally 2s. to 2s. 6d. 

Green Copperas.—From 55s. to 65s., according to quality. 
Saltpetre gradually declined in value all the year ; 

12,048 tons were landed, against 11,479 tons 1865, 
and against 10,843 tons delivered in that year, 9812 tons 
were delivered in 1866. The stock now is about 10,000 
tons, against 8000 tons in 1865. About 1400 tons are 
afloat from Calcutta, which is rather less than the 
quantity afloat same period last year; from Bombay 
scarcely any shipments are reported. Bengal petre, which 
was quoted at 24s. to 25s. 3d. the first week in January, 
has fallen step by step till last week; its highest quotation 
was 18s. 6d. to 20s. 6d. per cwt. Bombay is nominally 
quoted at 15s. to 18s. per cwt., against 19s. to 20s. 6d. in 
December, 1865. Defined has followed the downward 
tendency of raw—opening at 28s. 6d., it closes at 24s. per 

cwt. 
Nitrate of Soda has fallen 2s. per cwt. during the year ; 

in January the quotation was 13s. 6d., in December 
1 is. 6d. to 12s. The present stock is about 1200 tons, 
against 1900 tons last year. 

Brimstone.—Prices commenced at 81. 5s. for best seconds, 
and fell to 61. 10s. towards September. In December an 
advance of 5s. left the closing value 61. 15s. per ton. 
Refined roll has varied 6d. per cwt. only through the year, 
commencing at 10s. 6d., dropping to 10s. in September, 
and recovering 3d. in December, leaving present quotation 
ios. 3d. per cwt. Flowers of sulphur have continued at 
12s. 3d. to 13s., the former being present quotation. 

Sulphuric Acid continued in active but steady demand 
at fd. to id. per lb., with discount varying according to 
circumstance. 

Hew Ciiemical Toy.—■“ Pharaoh’s serpents ” and 
“ Yesuvian tea” have paved the way for the reception of 
a new Chinese wonder in the shape of “ ferns growing out 
of burning paper.” This is a neat little experiment, free 
from many of the disadvantages appertaining both to the 
“Devil’s tears” and the lozenge-shaped crystals of 
bichromate of ammonia, which may chance to prove too 
inviting to children’s tastes. The instructions direct us 
to crimp or fold the yellow papers backwards and forwards, 
so that when opened out they may be supported upright 
in a zigzag form. One of these slips is then placed upright 
on a plate, and ignited in two or three places along the 

upper edge, but without being allowed to blaze. It will 
burn slowly down with a red glow, diffusing an agreeable 
perfume, whilst the ash of the paper assumes the most 
fantastic arborescent shapes, together with a green colour, 
which, to a lively imagination, may be suggestive of the 
growth of ferns or lichens. We had no difficulty in imitating 
this effect by saturating thin cartridge paper, in the first 
instance, with an alcoholic solution of gum benzoin, and, 
when dry, applying an aqueous solution of the bichromate 
of ammonia. The decomposition of the latter substance 
by heat in contact with burning paper affords an explana¬ 
tion of the phenomena observed. 

Ciiemical Society.—The next meeting- of the Society 
will be held on Thursday evening, at 8 o’clock, when the 
following papers will be read On the amount of Car¬ 
bonic Acid in Sea-air,” by Mr. Thomas E. Thorpe. 
“ Synthetical Researches on Ethers,” Part II., bjr Professor 
Frankland and Mr. Duppa. “ Laboratory Contributions 
by Professor Wanlclyn. 

Crolil Iby tlie lluiulreilweig'ht. — A telegram 
from a friend at Placerville assures us that gold worth 
50,000^. was taken from the Woodside quartz mine, near 
Georgetown, and that yesterday the miners were “block¬ 
ing out nearly a pure solid mass of gold, three feet in 
length.” If such a statement had come from a stranger 
we should have received it with incredulity, but we can 
vouch for the sincerity of the author of the message.— 
Alta Californian. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of tbe writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

*** All Editorial Communications are to be addressed to the Editor, 

and Advertisements and Business Communications to the Publisher, at 
the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

Vol. XIV. of the Chemical News, containing a copious Index, is now 
ready, price 11s. od., by post, 11s. 6d., handsomely bouud in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for as. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

J. 0.—We have never heard of a substance possessing the properties 
you speak of. You must have been erroneously informed. 

Felix. —According to Schonbein, peroxide of manganese is an 
antozonide. 

Sydney Hall.—A large spectroscope, with tbe telescope replaced by 
a box for holding the objects to be insulated, will answer your purpose. 
It should be mounted equatorially, so as to point readily to the sun. 

Pt.—Send your damaged crucible to Johnson and Matthey, Hatton 
Garden, and they will probably be able to repair it for you. * The hole 
can be soldered up with spongey gold. 

Extraction of Grease.—If OS2 will address the undersigned, stating 
full particulars of his requirements, information will be afforded 
him as to tbe apparatus necessary, and where it can be obtained. 
J esse Fisher, Ironbridge, Salop. 

Flox. — Sulphate of lead is decidedly soluble in pure water. At n* C. 
one part dissolves in 22,816 parts of water. This solution is darkened 
by sulphuretted hydrogen. If sulphuric acid be present, the solu¬ 
bility is diminished, one part then requiring 36,504 of water. The 
presence of ammoniacal salts still further diminishes the solubility. 

Arrangement of Chemical Specimens.—A Student writes “ It would 
be a boon to me, as well as, I have no doubt, to many other 
amateurs in chemistry, if some of your learned readers would 
give me a few hints as to the best plan of arranging chemical 
specimens. Bottles are expensive and require shelves on which 
to display them, and there they get dusty. Corked glass tubes 
are very convenient, but they are awkward for labelling, and when 
put away it is difficult to find a specimen. Wealthy chemists and 
those with whom museum space is plentiful can indulge in stoppered 
bottles of graduated sizes, ranged one behind another in glass cases ; 
but such luxuries are entirely out of the reach of young beginners, 
whose space and pocket-money are alike limited.” 

Received.—T. P. Blunt, F.C.S., too late for insertion this week. 
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LONDON WATER: PAST, PRESENT, FUTURE. 

PAST. 

We propose to bring before our readers tliis question in 
an impartial manner, and to judge it upon its merits, as 
shown by evidence. Nor would we be so unfair as to 
consider the chemical evidence to the exclusion of the 
medical, if it be true that chemistry cannot supply the 
test for poison shown to be in water by its effects. As 
regards the past, Mr. Simon, in a report on two cholera 
epidemics as affected by the consumption of impure 
water, remarks—“ An experiment has been conducted 
during two epidemics of cholera on 500,000 human 
beings. . . One half was doomed in both epidemics 
to drink the same fecalised matter, and illustrate its fatal 
results (1848-49 and 1853-54); while another section, 
freed, in the second epidemic, from that influence, was 
happily enabled to evince by a double experiment the 
comparative immunity which a cleanly beverage could 
give.” To which is added in the Lancet report—“ The 
population drinking dirty water suffered three and a half 
times more mortality than that drinking other water.” 
At that time London was supplied by Thames water as 
practically as it is so now in a large measure. The classical 
inquiry into the state of the London water conducted by 
Professors Hofmann, Graham, and Miller, was made at 
a time about midway between these two outbreaks 
(1851). The results were as follow:—The percentage 
of nitrogen was given in two cases, in such a way as 
hardly to be relied upon, “ and on such evidence a minute 
and probably unimportant portion of animal organic 
matter would be admitted to be present; ” none had any 
marked taste or colour; no animalcules were observed 
in any case, with the statement that the time of year 
was unfavourable to such observation. The hardness of 
the water was shown to be temporary and permanent in 
character (sixteen degrees of hardness from sulphate of 
lime in the Kent water), and this hardness was shown 
to be “ remarkably uniform.” 

It may safely be stated that no sufficient grounds 
exist for believing that the mineral contents of the water 
supplied to London are injurious to health. The water 
may be circulated through leaden pipes with an unusual 
degree of safety from this hardness, and iron is protected by 
the alkaline character of the salts in the water. Putrefactive 
decomposition occurs less rapidly in hard than in soft 
water, and it may be more safely preserved in reservoirs 
on this account. The supply is limitless (although the 
Thames i3 fed by no great lake), and this is nearly 
independent of the season, on account of the water by 
which the Thames is fed being from a chalk soil. 

The water was reported as being defective as regards 
temperature (sometimes above 700 F.); promoting de¬ 
composition of organic matter; taste of vegetable matter 
after floods; and vegetable discolorations, “ which do not 
originate on a barren non-retentive soil—an evil to be 
obviated by a restricted area—with storage of excess 
from floods in large reservoirs.” Pollution by sewage 
and surface drainage (“the diverting the sewage of 
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the various towns entirely from the Thames need not be 
taken into account, from the great difficulties in the 
way ”), for the indefinite dilution of such matter in the 
vast volume of the well-aerated stream is likely to lead to 
their destruction by oxidation. However, the evil is 
shown to be likely to increase, and “ it seems to be only 
a question of time when the sense of violation of the 
river’s purity will decide the public mind to the entire 
abandonment of the Thames as a source of supply, unless 
artificial means of purification be in the meantime devised 
and applied. This very significant passage we also find 
in the Report. “Although, according to chemical analysis, 
the organic matter never appears to rise in the water of 
the companies who filter, to a proportion by weight 
which need elude the chemist, and although it may be 
impossible to ascertain its origin, still the balance of 
evidence appears adverse to the conclusion that what is 
known to enter is immediately destroyed.” Thus the 
hardness of the water is useful only for the carrying 
away of the matter, not for preserving this organic 
matter to putrefy in the human body. Refuse from gas 
and chemical works, not admissible in ordinary sewers, 
and navigation, and river population also, now pollute 
the river. The disadvantages of hard water are shown 
fully, and it is useful to compare these statements with 
that of Mr. Bateman, who says that the Glasgow water 
in London would save no less than 400,000/. per annum 
in the use of soap, soda, tea, coffee, and chemical sub* 
stances. 

Filtration was shown to be absolutely necessary to 
the purification of the water, sand filtering being insuf¬ 
ficient, clay and loam (suggested by Professor Way’s 
researches) inapplicable, whilst liming reduced the hard¬ 
ness in one case from 15*5 to 3*6 degrees of hardness 
(Clarke’s method) the process falling in easily with “ the 
routine operations of waterworks.” Water so treated 
“ could not be distinguished in its sensible properties 
from pure spring water of equal softness.” This process 
would not supersede the necessity for sand filtration. 
The two processes combined could not remove the 
yellow-flood tinge, or abate the taste of vegetable 
matter. 

At this time a scheme was proposed for obtaining water 
from the district near Farnhara, of an area of thirty-five 
square miles. The supply was shown to be over-esti¬ 
mated. In another part of the Report the difficulties in 
the way of a soft-water supply are discussed,— 1st. The 
question of storage and putrefaction, which might be 
overcome. 2nd. Discoloration from iron pipes. 3rd. 
Danger of lead solution. But it is noted that at Glasgow 
lead-pipes and cisterns are used with a constant supply 
“without any apprehension of lead poisoning.” Sul¬ 
phates did not seem to protect from lead solution, chlo¬ 
rides favoured it, carbonate of lime seemed very 
protective, and carbonic acid even more so. One-57th 
of a grain of lead per gallon only was left by exposure 
of water, which contained six grains of the oxide, to the 
air for twenty-four hours. Pure water became highly 
poisonous; with carbonic acid in solution the water 



2 6 Note on the Crystallisation of Glycerin. (Chemical News, 
(. Jan. 18, 1867. 

remained safe. Organic matter in soft water is doubly 

dangerous. Dr. Smith, of Aberdeen, considered less 

than J^th gr. of lead harmless ; minimum evil results 

follow from between y^th to JQ-thgr. per gallon; but mostly 

when soft water was used with the consequent ill effects, 

leaden cisterns were not used. In conclusion, these 

gentlemen enumerate as the properties to be preferred 

in the water for the supply of the metropolis—ist. 

[Freedom from putrescible organic matter. 2nd. Freedom 

from discoloration, constant or not. 3rd. Softness and 

coolness; for these reasons the chalk strata supplies 

were recommended, as being inexhaustible with all re¬ 

commendations except the third, which, being temporary, 

may be removed, “ and the superiority of the spring 

over the river water is most apparent.” 

We propose treating of these matters as concerns the 

present and future—showing what has been done, and 
what remains to be done, whether any of these state¬ 

ments now apply, and what additional reasons and reme¬ 
dies bear now on the question. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

bidity in its aqueous solution. I believe it to be almost 
chemically pure anhydrous glycerin. 

Some of the fused crystals have been exposed for 
several hours to a temperature of o° F. without solidifi¬ 
cation taking place. The only result was that the liquid 
became more viscid. 

The cause of the crystallisation is not very clear. 
The most probable explanation is that the vibration of 
the railway journey across Germany, added to the 
intense cold to which the glycerin was simultaneously 
subjected, enabled the particles to arrange themselves 
in a regular form. The phenomenon then becomes 
analogous to the crystallisation of wrought iron under 
the influence of vibration, the gradual solidification of 
syrupy solutions of organic alkaloids, and the familiar 
crystallisation of refractory platinum salts in a watch- 
glass by judicious friction with a stirring rod. Experi¬ 
ments are about to be tried to see if the crystallisation 
of glycerin can be determined by exposing it to a low 
temperature, and at the same time setting the particles 
in a state of vibration. 

Should the above view of the cause of this curious 
phenomenon be correct, we may imagine that, during 
the railway transit, the vibratory movement was 
determining at the same time the crystallisation of the 
glycerin and the railway axles, the rapidity of the action 
being in the inverse ratio of the viscidity of the two 
bodies. 

Note on the Crystallisation of Glycerin, by 
William Crookes, F.R.S. 

My attention has been drawn by my friend Dr. W. S. 
Squire, of the firm of Burgoyne, Burbidges and Squire, 
Coleman Street, to the hitherto unobserved fact of the 
crystallisation of large masses of glycerin during the 
recent cold weather. 

About five tons of glycerin, in casks of eight cwt. each, 
were recently imported by this firm from Germany 
When they left the factory the contents were in their 
usual state of viscid fluidity ; but, on arriving in London, 
they were found to have solidified to a solid mass of 
crystals, so hard that it required a hammer and chisel to 
break it up. 

A large block of this solid glycerin, weighing several 
hundredweight, suspended in a somewhat warm room, 
took two or three days to liquify, and a thermometer in 
serted in the fusing mass indicated a constant tempera¬ 
ture of 45° F. In small quantities the crystals rapidly 
fuse when the bottle containing them is placed in warm 
water. The original glycerin was pale brown; the 
crystals formed from it are nearly white, whilst the 
liquid Avhich drains away from it is dark brown.- In 
quantity, the solid glycerin looks very like a mass of 
sugar candy. The isolated crystals are sometimes as 
large as a small pea; they are brilliant, and highly re¬ 
fracting, when rubbed between the fingers they are very 
hard, and they grate between the teeth. Their form 
appears to be octahedral, but this is difficult to ascertain 
accurately, owing to the viscidity of the mother liquor 
which adheres to them. 

The crystals, separated as much as possible from the 
mother liquor, and then fused by heat, form a clear and 
nearly colourless liquid, slightly more viscid than usual, 
which, as far as I have been able to ascertain, possesses 
all the physical and chemical properties of pure gly¬ 
cerin. It is perfectly miscible with water and alcohol. 
It has been especially tested for sugar and glucose (com¬ 
mon adulterants) with negative results; lead is also 
absent, and nitrate of silver only produces slight tur- 

On the Preparation of Pure Silver,* by Professor 
j. S. Stas. 

I HATE had recourse to two distinct methods to procure 
the pure silver necessary for the different purposes 
treated of in my investigations. 

E’irst Mcthoil.—To carry out the first method, I dis¬ 
solved at the boiling point 3500 grammes of French silver 
coin in very dilute nitric acid. The nitrate of silver pro¬ 
duced, after having been evaporated to dryness and fused, 
was kept at its point of fusion as long as oxygen compounds 
of nitrogen were given off. The nitrate mixed with 
nitrite was dissolved when cool in the smallest possible 
quantity of cold water, and the solution, after resting 
forty-eight hours, was filtered through a double filter to 
separate all the matter that might have remained in sus¬ 
pension. The limpid solution, diluted with thirty times 
its volume of filtered rain-water, was precipitated by an 
excess of pure hydrochloric acid. The chloride of silver 
formed was, when deposited, washed by decantation, 
first with water acidulated by hydrochloric acid, and 
then with pure water. This washing was performed by 
shaking the chloride violently each time in large stop¬ 
pered bottles with the necessary quantity of liquid. 

It was then spread upon a cloth that had been washed 
with hydrochloric acid, strongly compressed, and left to 
dry spontaneously. When perfectly;.dry it was finely 
powdered and digested for several days in aqua regia. 
It was then again washed in distilled water. 

As the reduction by heat of chloride of silver with car¬ 
bonate of sodium is a most delicate operation when per¬ 
formed upon large quantities, I made this reduction at a 
low temperature under the influence of a solution of 
caustic potash and sugar of milk, as first proposed by 
Levol. 

To procure potash and sugar of milk free from heavy 
metals, I added to a concentrated solution of hydrate of 
potassium, previously boiled, a slight excess of a solution 

* Abstract from Memirs of the Royal Belgian Academy. 



Nature of the Gas from Fresh Charcoal immersed in Water. 

of sulphhydrate of potassium to precipitate traces of 
dissolved metals. After the deposit of the metallic sul¬ 
phides, I decanted the alkaline solution and put it in 
contact with freshly precipitated oxide of silver to de¬ 
prive it of the sulphhydrate of potassium. After a 
sufficient digestion and rest, I separated the excess of 
oxide of silver and the sulphide of silver that had been 
produced. 

By the same means I eliminated the heavy metals con¬ 
tained in an aqueous solution of sugar of milk. 

The chloride of silver, distributed in three large por¬ 
celain jars, was digested at a temperature of from 700 
to 8o° C., "with the mixture of solutions of hydrate of 
potassium and sugar of milk, until all the chlorine was 
separated from the silver. The metallic silver, which 
was grey, was washed with water until the excess of 
alkali had disappeared, then digested with dilute pure 
sulphuric acid, and lastly washed with ammoniacal 
water. After being dried, 5 per cent, of its weight of 
calcined borax was added, containing 10 per cent, of 
nitrate of sodium, and then, with the necessary precau¬ 
tions, it was fused in a “ Paris crucible.” 

The fused metal was then poured into a mould coated 
with a paste of mixed calcined and non-calcined kaolin. 
The bars of silver, first cleaned with sharp sand, were 
then heated to redness with caustic potash from tartar ; 
the adhering kaolin having been dissolved, the bars were 
washed in pure water. 

They were divided into small blocks by means of a 
chisel of tempered steel. As the hardest chisel leaves 
traces of iron on the surface of the silver, the small 
blocks were digested with warm hydrochloric acid, pure 
and concentrated. The silver was then washed with 
ammoniacal water, and lastly with water, and heated 
up to its fusing point before being placed into a well 
stoppered bottle. 

I procured, at a single casting, 2875 grammes of silver 
of an extraordinary whiteness. 

I will subsequently state how I assured myself of its 
state of purity ; I wish first to describe the second method 
which I made use of to procure large quantities of pure 
silver. 

(To be continued.) 

On the Nature of the Gas which is given off from 
Fresh Charcoal when immersed in Water, by 
William Skey, Analyst to the Geological Survey, 
New Zealand. 

(Concluded from 'page 15.) 

In contemplating the results of these experiments, the 
first and most striking circumstance claiming our atten¬ 
tion is that charcoal which has already yielded its proper 
quantity of nitrogen to water can be made to yield quite 
as much by reigniting it in air and renewing its contact 
with water; and these processes can be repeated with 
like effect so long as there is any charcoal remaining. 
From this, then, it would appear the gas is not derived 
from the charcoal in the first instance, but from the air. 
This view receives complete confirmation from the result 
of the ignition of charcoal in salt; for in this case, air 
being excluded from the incandescent charcoal, there was 
no evolution of gas when it was placed in contact with 
water. It is therefore certain that charcoal has the 
capacity of retaining nitrogen gas to itself in certain 
quantities at high as well as at low temperatures, as 
l)e Saussure has shown. 

Leaving, for the present, the discussion of the 

a7 

manner in which nitrogen is retained by the charcoal, 
it is next seen that, as with gases absorbed by charcoal 
at low or ordinary temperatures, the gas which has 
attached itself to charcoal at high temperatures is also 
wholly or partly liberated by water, by which, indeed, 
alone the fact of its retention could well be discovered. 

Now, the only other simple liquid which as yet I have 
found to have this effect upon charcoal is bisulphide of 
carbon. The oils have no such effect. The capability 
of such fluids as alcohol, ether, &c., to cause the evolu¬ 
tion of gas described is no doubt due to the water they 
severally contain. 

But by a reference to the experiments with concen¬ 
trated sulphuric acid and solution of hydrate of potash 
and chloride of calcium, it will be seen that even water 
has not always these effects upon charcoal. When held 
in the bonds of powerful affinities it utterly fails to 
produce them. 

The liberation of the gas retained at high tempera¬ 
ture by charcoal being thus only effected by certain 
liquids would appear to show most conclusively that 
such liberation of gas is not due to a mere mechanical 
displacement of the gas by the water, but rather that it 
is due to the exercise of chemical forces. 

What part the water or the bisulphide of carbon really 
plays in these effects they produce, however, does not 
yet appear. Whether, as substitute for the gas evolved, 
they are transferred bodily to the charcoal without 
decomposition, or as an effect of selective affinity, or 
whether they are decomposed and their constituents 
combined separately with different portions of the char¬ 
coal—which of these reactions, if either, really obtain, 
is difficult to determine. But taking the case of water, 
and considering the limited amount of combustible gases 
supplied to the interior of the charcoal during ignition, 
the last supposition appears the most probable, since 
under these circumstances it is almost certain that com¬ 
pounds have been formed of the elements of the ignited 
mass, which possess such powerful and unsatisfied affini¬ 
ties for oxygen and hydrogen that their sum is equal to 
what is required for the decomposition of a portion of 
the water employed. 

The manner in which this gas is retained to the char¬ 
coal now remains to be considered. 

In the first place, it may be retained mechanically or 
chemically ; that it is the latter appears the most pro¬ 
bable, since, according to De Saussure, gases absorbed to 
charcoal by “ mechanical absorption are expelled by the 
accession of heat.” 

Assuming, then, it to be retained to the charcoal in 
obedience to chemical affinities, we have finally to con¬ 
sider what is the composition of the chemical compound 
which the nitrogen gas contributes to form. 

Two views of the composition of this hypothetical 
body here suggest themselves, one of which is, that it 
is a simple binary compound of the nitrogen with the 
carbon of the charcoal; the other, that it is a complex 
compound of nitrogen with two or more of the con¬ 
stituents of the charcoal, one of which is carbon. 

From a hasty view, the first of these views might 
appear the nearest the truth, but I would submit that to 
adjudge these questions properly requires an enlargement 
of our knowledge respecting the real nature of charcoal 
itself. 

With regard, indeed, to its chemical composition, this 
is pretty well known, but this knowledge we have 
hardly used to its legitimate purpose. Thus, though well 
aware how pertinaciously the gases oxygen, hydrogen,and 
nitrogen cling to charcoal, we are in the habit of using 
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the word “charcoal” as a mere synonym for impure 
carbon, when it is obvious that at least a portion of the 
carbon of the charcoal must be in chemical combination 
with these gases, since we know of no combination 
among oxygen, hydrogen, and nitrogen of such perma¬ 
nence as to be capable of resisting a degree of tempera¬ 
ture approaching to that at which charcoal is made. 

Thus leaving the earthy salts present in the charcoal 
out of the question, we are constrained to admit of the 
presence of a carbonaceous compound in what is considered 
a variety of impure carbon ; but the question here arises, 
if a portion of the carbon is thus taken up by these 
gases, why may not the whole of it, since there must be 
a most intimate mixture of these several elements with 
each other, and beside a tendency among the residual 
constituents of the organic matters operated upon, to 
arrange themselves in the most permanent forms, and 
this will ofi course be the most surely effected by em¬ 
ploying the whole of the carbon in this manner. 

If this view is correct, it will follow that what is so 
often referred to as an allotropic variety of carbon is in 
reality a carbonaceous compound, or more probably a 
series of such, there being not a particle of free carbon 
present in it, and therefore the question raised as to 
whether the nitrogen retained to it at a high tempera¬ 
ture is combined with carbon alone or with carbon and 
one or more elements in addition, receives an answer in 
favour of the latter hypothesis. It only remains then 
now to briefly consider what is the probable nature of 
this complex compound here supposed to exist. 

Now, one of the known effects of heat upon organic 
substances of the nature of wood-eoal is to remould their 
elements, or a portion of their several elements, into acid, 
basic, or neutral volatile compounds; these latter greatly 
predominate; but, with very good reason, they are gene¬ 
rally supposed to be compounded of the two former, and 
they are therefore viewed as resolvable bodies. 

If, then, those portions which are capable of being 
volatilised have such a tendency to combine together in 
certain definite chemical forms we call acid and basic, 
why may not the fixed or residual portions have similar 
tendencies equally with the former ? The elements of 
this residual portion have been liberated from combina¬ 
tions built up, under the influence of vital force, to 
reunite themselves, as has been shown, in chemical union; 
and, what is more likely than that, with a regard to 
those general laws which regulate the combination of 
the elements with each other, they should seek to 
arrange themselves under each of the two great natural 
divisions which these laws are constantly striving to 
enforce, so as to present us with a compound or com¬ 
pounds consisting of both acid and basic substances—in 
exact equipoise, to form a neutral salt or a series of 
neutral salts, designated collectively under the unscien¬ 
tific and ill-fitting appellative, charcoal? 

The distinguishing feature between these hypothetical 
bodies would most probably be the presence of nitrogen 
in those of them playing the parts of bases, and in those 
only; while a maximum proportion of the oxygen pre¬ 
sent would be found in those portions possessed of the 
opposite characters. 

The whole of the nitrogen, therefore, present in the 
charcoal, that originally existing in the wood whence 
the charcoal is derived as an organic compound, and that 
absorbed by the charcoal from the air under the influence 
of heat, I would assume to exist as a constituent portion 
of these basic compounds; but with this difference, that 
while the nitrogen derived from the wood itself helps 
to form a stable compound in presence of water, the 

nitrogen chemically absorbed from the air is employed to 
form a very unstable one in presence of the same liquid. 

In conclusion, it should be stated that the capacity of 
charcoal to absorb weak acids and bases, and certain so- 
called neutral substances, would seem to support to no 
small extent the views of the constitution of this body 
here advocated; while, at the same time, the necessity 
for assuming such a force as mechanical absorption to 
account for this phenomena (of absorption) is removed, 
if such a constitution of charcoal is once admitted in 
theory ; for it is almost certain that if charcoal indeed is 
a mixture of carbonaceous salts, either portion thereof, 
the acid or basic, will be as insoluble in water as the 
combination of the two. And because of this insolubility 
their affinities will be feeble even for each other; it 
follows, therefore, when other substances are presented 
thereto, possessing superior basic or acid properties, and 
free to act, they attach themselves by chemical force 
unto a portion or the whole of the carbonaceous acids or 
bases of which the charcoal presumedly consists. To form 
compounds partaking of the insolubility of these car¬ 
bonaceous portions, and where these are not volatile, 
therefore they can only be removed from the charcoal by 
the application of others possessed of more powerful 
affinities for them than is exercised by the carbonaceous 
portion of the new salt. 

Indeed, the arguments in favour of admitting a con¬ 
stitution to charcoal such as is here advocated, should 
properly have been made to rest for their chief support 
upon its behaviour to weak acids and bases in aqueous 
solutions; but to avoid going an undue length, I have 
chosen the present course, although the material for it 
is all brought together. In case, however, these views 
receive any favour, I shall make use of it in a further 
communication. 

It has been more lately ascertained that the coke of 
lignite, or brown coal, when cooled down from a red 
heat under mercury, yields about one quarter more of 
nitrogen gas for the same volume than wood charcoal 
under similar circumstances; the coke of non*hydrous or 
bituminous coal yields considerably less; while, in the 
case of recently-ignited bone-charcoal, graphite, the yield 
of gas to water is at a minimum, though still it is suffi¬ 
cient to enable us to test the amount. 

...... ... .. .ill 1 

FOREIGN SCIENCE. 

(From oua own Correspondent.) 

Paris, January 15, 1867. 

M. Ch. Mene, gold medallist of the Imperial Society of 
Sciences, Agriculture, and Useful Arts of Lille, has 
written a memoir on analyses of cheese. The method 
consists in ascertaining the density of the cheese, and 
discovering if there be any reaction—acid, alkaline, or 
neutral. He then finds, by desiccation, the weight of the 
water it contains, the proportion of casein, the fatty 
matters, and determines the different fatty acids which 
compose them. If there are other organic acids present, 
he seeks to find out their nature and proportions. Lastly, 
incineration gives him the weight of the ashes, the mineral 
salts which the cheese contains, and he terminates the 
analysis by determining the nature and weight of the acids 
and bases which form these salts. I forgot to say that, by 
a special determination of the proportions, he finds the 
weight of the nitrogen in the cheese. This is an important 
element of the analysis. If this long series of analyses 
were ^to be resumed in a few words, we would say that 
quantities of water are found in cheeses varying from 20 
per cent., which the Parmesan and Roquefort contain, up 
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to 78 per cent., which correspond to fresh cheeses. The 
Marolles and Poitiers cheeses have nearly the half of their 
weight of casein. It is almost totally absent from the 
cream sold in Paris under the name of cheese. The fatty 
matters of butter are abundant in these latter. Dutch 
cheese contains 35 per cent., and white cheese 8 per cent, 
of casein. 

It is the dry cheeses—the Dutch, the Parmesan, &c.— 
which contain the greatest relative proportion of ashes ; 
the fresh cheeses give less. If we would seek to know 
what gives so marked a taste and odour to certain cheeses, 
it will be found that it is occasioned by the butyric, lactic, 
and valerianic acids united to the ammoniacal salts. 

Aliments rich in nitrogen are considered as possessing 
nutritive qualities in the highest degree; and far before 
bread or meat, we find the Dutch, Gruyere, and Roquefort 
cheeses. They contain from 26 to 40 per cent, of nitro- 
genised matters ; meat only contains 22 per cent. Of 
course, if we consider the aliments from a respiratory point 
of view, cheese can only introduce combustible elements 
into the body by means of the fatty matters it contains. 
In this property it yields only to butter and fatty sub¬ 
stances properly so called. If mineral substances be the 
object sought, we must again have recourse to cheese, 
which contains 7 to 8 per cent, of ashes, whereas meat and 
bread only contain 1 per cent. A last term of comparison 
remains—viz., the flavour and the aroma, its exciting pro¬ 
perties. But here chemical analysis is of no use whatever ; 
no one contests these qualities inherent in cheese. On 
this point we may invoke the unanimous consent, not of 
numbers, but of all gastronomes. 

After a great number of fruitless trials to ascertain the 
proportion of nitrogen in commercial organic matters, such 
as manures, with recipients filled with soda-lime, M. Mene 
came to the determination of employing earthenware 
retorts, analogous to those with which oxygen is obtained 
from the peroxide of manganese heated to a dull red. He 
fills them with fragments of caustic potash, in the midst 
of which he introduces the matter imbued with caustic 
soda, and formed into balls. He then heats them by com¬ 
mencing the fire at the top. To the tube of the retort he 
places an apparatus of glass, plunging into diluted hydro¬ 
chloric acid, so as to absorb the ammoniacal gas, which 
is evolved by the reaction of the potash on the organic 
matter. The temperature may be raised to an incipient 
cherry-red without fear of seeing the retort melt by the 
action of the potash, and the organic matter is then per¬ 
fectly destroyed. There is no fear of the destruction 
of the nitrogenised matters by the action exerted by the 
potash to convert them into ammoniacal gas,* for direct 
experiments on special matters, such as albumen, casein, 
&c., have given in nitrogen exactly (or rather more than 
less) the numbers indicated by certain authors, and conse¬ 
quently there can be no doubt on this ground. The 
determination of the nitrogen, with this modification of 
the ordinary apparatus, is obtained by the process of 
Messrs. Will and Varrentrapp—that is, by precipitating 
the ammoniacal salt by chloride of platinum and calcining 
it, so as to obtain the weight of the platinum, from which 
the nitrogen is calculated. By the aid of the modifications 
wrhich he here indicates in order to obtain the proportion 
of nitrogen in commercial products, such as manures— 
that is to say, operating on a large quantity of matter—he 
here remarks that many figures admitted for certain pro¬ 
ducts as holders of nitrogen should certainly be corrected. 

M. Fremy has just published, through Gauthier-Villars, 
a small pamphlet in quarto, which in the highest degree 
deserves the attention of the public. We refrain from re¬ 
producing any of it, so as not to injure its sale (the price 
is 50 centimes, or 5d.), made for the profit of the Society of 
the Friends of Science; but we announce the aim of 

* It is well understood that oxygenated nitro-compounds cannot 
be analysed for nitrogen by this process. 

M. Fremy. He asks the creation of sixty places, to be 
given to persons who cultivate with most distinction the 
mathematical, physical, and natural sciences, with the 
mission of advancing science by their labours. They would 
be divided into three classes, with salaries of 80J., 1601., 
and 240^. When, in a few months’ time, strangers, attracted 
towards us by the Exhibition, come to tell us of their 
magnificent laboratories, which, as those of Germany, have 
often cost several millions of francs, we can say to them, 
France has better still; she possesses an admirable insti¬ 
tution, the aim of which is to provide for all those who 
follow a scientific career with success. 

We are glad to hear that M. H. Schmidt-Missler’s pro¬ 
ducts of the pine tree, forest wool and other substances, 
are at present in active industrial development in Paris. 
Let us enumerate them rapidly. Vegetable Wadding: This 
preparation preserves all the properties of the pine ; it 
evolves an aroma eminently wholesome. Dr. Schillbach 
recommends it as a most harmless, but efficacious remedy 
in cases of catarrh, bronchitis, asthma, sore throat, &c., &c. 
Raw Vegetable Wool: One-half cheaper than the ordinary 
wool mattrasses. Those stuffed with this wool do not 
attract humidity; its odour and the ozone due to its 
resinous principles keep off or kill the insects. Schmidt - 
Missler Flannel.—By reason of the resin, the tannin, 
and the formic acid it contains, it aids the exercise 
of the important functions of respiration, absorption, and 
perspiration, in a greater degree than ordinary flannel. 
It is at the same time a preservative and corrective agent 
which merits to become popular in Europe as it is in 
Germany, and can be woven into any of the forms for which 
flannel is used, such as mittens, waistcoats, drawers, socks, 
&c. Etherated Pine Oil.—Employed in friction, it has given 
unexpected results ; in the first commencement of paralysis 
and apoplexy, in the case of recent burns, &e. Some German 
doctors recommend a few drops in sugar and water to be 
administered internally as a remedy against cramps in the 
stomach, worms in children, neuralgia, dropsy, &c. There 
are also the Solid Extract of Leaves of the Maritime Pine, 
the Pine Spirit, and Pine Soap. All these different pro¬ 
ducts are a most simple but very valuable acquisition. In 
the Cosmos of August 15, 1852, we had called attention 
to the first of the two establishments founded in Silesia, in 
the Prairie de Humboldt, by an ancient inspector of forests, 
M. Pannewitz, for obtaining various products, similar to 
those above enumerated, from the leaves of the pine tree. 

A meteorite fell at Kniahynia, comitat of Unghvar 
(Hungary), from a perfectly serene sky, on June 9, 1866, 
between four and five o’clock in the afternoon. A violent 
detonation similar to that which would be produced by 
the simultaneous discharge of a hundred cannons, accom¬ 
panied its appearance, which took place under the form of 
a grey cloud ten times as large as the apparent disc of the 
sun, and uniting on all sides columns of greyish smoke, 
without any vestige of luminous appearance. Two or 
three minutes afterwards a noise was heard like that of a 
multitude of stones rattling together and lasting ten or 
fifteen minutes; after that the fall of stones took place. 
Several eye witnesses at localities six to twelve Austrian 
miles (the mile = *j\ kilometres), and especially those to 
the west of Epuries (twelve miles to the west of the point 
where the fall took place), describe the meteor as having 
presented the appearance of a yellow and orange luminous 
globe, followed by a train bordered with ultramarine blue. 
About sixty stones were picked up ; they were of the 
general structure of bodies of this class, and covered, as 
usiial, with a coating of black enamel. The heaviest 
weighed 550 lbs. ; it was broken in two by the violence of 
the shock, and fell in a field, where it penetrated the 
earth to the depth of eleven feet (Viennese), leaving a hole 
more than four feet in-diameter. Their density at 20° R. 
is 3*520. They were quite hot when first obtained, and 
kept their heat for hours, some for days. 

Mr. Toselli, 236, Faubourg Saint-Martin, has made a 
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new ice-making machine on wheels. When Mr. Toselli 
produced, in 1862, his Italian ice-making apparatus which 
acts by the cold produced by the mixture of two deli¬ 
quescent salts, two kilogrammes of salt were obliged to be 
employed, at the cost of 2 fr., in order to obtain on an 
average 300 grammes of ice ; so that when the idea was 
given up of recrystallising the salt by evaporation, the 
kilogramme of artificial ice cost 25 fr. Substituting for the 
salts employed up to that period a mixture composed of 
one part water, one of sub-carbonate of soda, and one of 
nitrate of ammonia, salts which he sold at 1 fr. the kilo¬ 
gramme, and which by their solution produced a cold of 
290 C. below zero, Mr. Toselli reduced the cost of artificial 
ice from 25 fr. to 2 fr. 50 c.; and his small ice-making 
machines enable us to obtain without difficulty, at a cost 
of less than 1 fr., 400 grammes of ice very pure and clear, 
or iced sherbets for five or six persons. The success of 
this machine and the salts was so great that, in 1864, he 
sold 20 tons of salts, and in 1866, a cold and damp year, 
nearly the same quantity. He made, at the commence¬ 
ment of this year, a curious and important observation 
which opened a new field for him. If, instead of adding 
to the water at the same time the carbonate of soda and 
the nitrate of ammonia, the dissolving of which produces 
a cold of 290 C., the subcarbonate of soda alone is firt-t 
dissolved in the water, then, ten or twentv minutes after- 
wards, the nitrate of ammonia is added, the cold produced 
descends to 340 C. below zero—i.e., more intense by 50— 
a very considerable difference, which physicists must 
account for. This theoretical discovery soon afterwards 
became a practical one ; for this method of operating, the 
previous dissolving of the salt of soda, has enabled the 
inventor to substitute for the nitrate of ammonia—a salt 
rather rare and dear—another salt, more common, which 
gives, however, a cold of 28° below zero, and enables him 
to obtain ice, at once, wherever the temperature of the 
water does not exceed 25° C. 

At present Mr. Toselli has for sale, all prepared and put 
in a box, for the price of 50 centimes (5d.), a new refrige¬ 
rating mixture, which gives the same quantity of ice as 
the former mixtures costing 8 fr. This is, as may well be 
seen, an immense progress in the production of an object 
of almost prime necessity. After having lowered in such 
an enormous proportion the prices of the substances pro¬ 
ducing the cold, it became necessary to simplify the 
instrument or ice-making machine ; thus, the last model 
made by M. Toselli, called by him the “ glacier roulante," 
has exceeded all expectations. It is a simple metallic 
cylinder mounted on a foot. The salt of soda and the 
salt of ammonia are added in two operations, as we have 
before stated, the smaller cylinder containing the water 
to be frozen is introduced into the interior, and the orifice 
is closed by an indiarubber disc, and then by a cover 
fastened with a catch; the cylinder is then placed in a 
sac, or case of cloth, and it is made to roll on the table 
with a slight oscillatory movement given by the hand. After 
alapse of ten minutes the water in the interior of the cylinder 
becomes a beautiful cylinder of ice. Nothing is more 
simple, more economical, or more efficacious than the 
new “ glacier roulante'* which costs 10 fr., and gives us, 
moreover, what could not hitherto be obtained with an 
apparatus containing freezing mixtures—the means of 
freezing a decanter of water or a bottle of champagne. 
The apparatus in a case, packed for travelling, with 20 
kilogrammes of refrigerating materials and a measure, costs, 
at present, only 11, It is incredibly cheap. 

F. Moigno. 

a ciiemist in Trouble.—We read in Monday’s 
Times that “ a lecturer on chemistry, botany, and other 
branches of natural philosophy," was arrested as a Fenian 
at Portland Row, Dublin, on the 12th inst. 

PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, December 26, 1866. 

Edward Schunck, Ph.D., F.R.S., President, in the Chair. 

Mr. Peter Hart exhibited a piece of lead pipe from the 
Ardwick Bridge Chemical Works, coated internally with 
oxide of manganese. The pipe was one inch in diameter, 
and the thickness of the coating of oxide of manganese 
was about a quarter of an inch. The oxide has not been 
minutely examined, but it consists no doubt largely if not 
w'holly of the hydrated peroxide, as it evolves chlorine in 
quantity when gently heated with hydrochloric acid. The 
water used in the works is collected in tunnels cut in the 
red sandstone, and there is no doubt that the source of the 
manganese is the refuse chloride from the chlorine stills 
situated almost immediately over one of the tunnels. A 
portion of this chloride, having filtered through the 
sandstone, has come into contact with the bicarbonate of 
lime in the water, chloride of calcium and carbonate of 
manganese have resulted, which latter body, by after con¬ 
tact with oxygen, has become wholly or partially converted 
into peroxide. 

“ On some recent observations on the Specific Gravity 
of Sea Water," by Thomas Heelis, F.R.A.S. 

The author had in the course of several long voyages 
accumulated a number of observations on this subject, all 
of which were made at sea with the hydrometer. On 
coming to examine and reduce his results, he had referred 
to a paper by the late Professor Forchammer, of Copen¬ 
hagen, published in the Philosophical Transactions. The 
results arrived at by the Professor differed so much from 
those obtained by the author that a careful examination 
of the Professor’s paper became necessary before any 
progress could be made in the reduction of the author’s 
observations, as, if the results of the Professor were cor¬ 
rect, the observations must involve such errors that their 
reduction would be useless. The examination was there¬ 
fore undertaken, and was extended to the results of the 
American observations, which are shown in a curve given 
among the plates to Maury’s Physical Geography of the 
Sea (ninth edition). The American observations were 
found to accord with those of the author and to differ from 
the results obtained by the Professor to an extent in some 
cases of one per cent, of the total salinity. The apparent 
cause of the discrepancy seemed to be the length of time 
during which some of the Professor’s specimens were 
kept before being subjected to analysis, the paper in the 
Philosophical Transactions showing that in one case at 
least this interval amounted to some twenty years. A 
further examination of the paper showed, as the author con¬ 
ceived, great errors in arrangement, and especially in the 
determination of the areas, all the water taken in which 
was assumed to be from the same region, and all the 
results of which specimens were included in a common 
average. There was a strange deficiency in the observa¬ 
tions for certain regions, but the boundary lines of the 
areas were so arranged that the Gulf Stream was included 
in three regions, the L’Agulhas current in two, and the 
Equatorial current in two at least; so that if the results 
had not been drawn from too few specimens, the effect of 
the high specific gravity of these currents would have 
been entirely masked by the observations of other water 
not the subject of current, but included in the averages 
as belonging to the same regions. As it was, the same 
result—viz., the disappearance of the effect on the average 
of each region of the high specific gravity of the waters 
of these currents was found to occur because of the small 
number of observations in the currents, there being only 
one, for instance, of the L’Agulhas current, and this one 
being masked in the average of the Indian Ocean region, 
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the specific gravity of part of which, as is well known, is 
reduced by the fresh water of the large Asiatic rivers. 

PHOTOGRAPHICAL SECTION. 

December 13, 1866. 

J. Baxendell, F.R.A.S., Vice-President of the Section, in 
the Chair. 

Mr. Coote exhibited a frame for printing transparencies 
on glass, of which the following is a description :— 

As frames for printing transparencies for the lantern and 
stereoscope have occupied some little attention of late, in 
the British Journal of Photography, I thought it might be 
useful to submit to the inspection of the meeting to-night 
one that I had made last winter for printing stereo-trans¬ 
parencies from negatives, on plates 7^ in. by 4j in., the 
size I always use on account of being able to take single 
pictures in the same camera. The frame is the same in 
principle as the usual frame for printing transparencies by 
superposition, and without having to cut either negative 
or print by simply moving the prepared plate and negative 
to the right and left in opposite directions alternately ; 
but it is a little longer, and 4^ in. broad inside. The open¬ 
ing for exposure is in the centre, but is made longer than 
is required for a stereo print. Over this opening I place 
a mat made of thin brass, the desired size and shape of 
the picture required. This mat is sunk into the bed of 
the frame until it is quite level with it. A negative is then 
put in, and by moving the mat up or down in its recessed 
bed, you can get more sky or foreground at will, and 
the movement right and left gives you any other por¬ 
tion of the picture you may desire. Having settled that 
point, I then place on the negative a straight strip of soft 
cardboard, wide enough to reach, within about an eighth 
of an inch, the bottom of the opening in the mat; and 
then place on the prepared plate, which is kept in a hori¬ 
zontal position by resting on the strip of cardboard ; and 
it also enables you to get the two sides of the picture 
exactly on a level with each other after reversing, to close 
the frame. A loose back, with a brass spring on, is put 
in, and a small lever bar brought down over the spring and 
held in its position by a small catch. It is necessary to 
have several strips of cardboard, varying in width, and it 
will be obvious to any one that they must not exceed in 
thickness the glass of the prepared plates, otherwise the 
pressure of the back is kept off the glass and the plates 
are not in close contact. 

By use cf this frame I can easily take out for the 
lantern portions of pictures taken the full size-of 1 h e plate, 
say in. by 4^ in., whether the subjects be he* cntal or 
upright. 

Mr. Dancer then exhibited, by means of the oxy- 
hydrogen lantern, a very beautiful series of views by Mr. 
Buxton, representing scenes in Scotland, Egypt, India, 
&c., and also views in Derbyshire, Cheshire, and other 
places, by Mr. Coote and Mr. Brothers. 

ACADEMY OF SCIENCES. 

December 24, 1866. 
“ On the Inverse Consecutive Changes of Volume attend¬ 

ing the Formation of Ammoniacal and Alkaline Salts in 
Water," by M. J. Regnault. 

“ On the Absorption of Hydrogen and Carbonic Oxide by 
Melted Copper," by M. Caron. Copper of good quality, 
weighing about 200 grains, is melted in a boat in a 
porcelain tube, and hydrogen passed over it, the apparatus 
being so arranged that the copper could be seen during 
the whole operation. As soon as the metal fused, it 
appeared to intumesce, and water was condensed on the 
cool part of the apparatus. When the oxide which the 
copper contains is completely reduced, the surface of the 
metal is as brilliant and mobile as that of mercury. On 
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cooling, a little before solidification, the mirror-like 
surface becomes agitated and appears to boil up, the 
escaping gas projecting a multitude of fine drops of 
copper. The metal then swells, and the solidification 
terminates by a final incomplete eruption. The ingot of 
metal, after cooling, is found to be porous. Exactly the 
same phenomena takes place when the hydrogen is replaced 
by carbonic oxide. 

“ On Protoxide of Nitrogen as an Ancesthelic Agent f by 
M. Preterre. 

December 31, 1866. 
“ On Vital Resistance," by M. E. A. Pouchet. 
“ On the same subject,” by M. Pasteur. These two notes 

contain additional arguments on the subject of spontaneous 
generation. 

“ On the Argentous and Argentic Hydrates," by M. P. 
Weltzien. When a plate of very clean silver is introduced 
into a neutral solution of peroxide of hydrogen, it becomes 
covered with bubbles of oxygen, part dissolving with a 
substitution value of Ag2 = 2i6 = H. The plate of silver 
becomes coated with a greyish white film, and then a 
small quantity of greyish blue powder is precipitated. 
The solution darkens in the air, taking a reddish brown 
tint, and becoming slightly turbid from the separation of 
finely divided silver. YVhen the hydrated argentous 
solution is evaporated, a colorless crystalline substance is 
left, which, treated with water, dissolves, leaving "silver. 
The filtrate contains argentic hydrate (Ag=io8 = H) and 
has a feeble alkaline reaction. With hydrochloric acid 
it gives a precipitate of chloride of silver. Argentous 
hydrate in solution gives, with potash, a brown black 
precipitate (argentous oxide). With hydrochloric acid it 
forms, after a certain time, a precipitate of chloride of 
silver and metal. These reactions may be expressed by 
the following equations :— 

2 Ag3 + H202 = 2H Ag20. 
Argentous hydrato 

2HAg20 = aH AgO = 2H AgO + Ag2. 
Argentic 
hydrate. 

2HAg20 + 2HCI = 2H20 + 2 AgCl + Ag2. 

The solution of argentous hydrate is not precipitated by 
sulphuretted hydrogen. On evaporation metallic silver 
separates. When oxide of silver is added to oxy-water, it 
is known that the oxide is reduced with a brisk disen¬ 
gagement of oxygen ; at the same time argentous hydrate 
is formed by the action of peroxide of hydrogen on the 
finely divided silver. The author is engaged in the 
examination of the grey coating which forms on the silver ; 
he believes it to be peroxide of siver. 

“ On the Existence of an Amyloid Matter in the Yolk of 
Egg," by M. Camille Dareste. The author finds that in 
the yolk of egg there exists a considerable quantity of 
microscopic granules which become coloured blue under 
the influence of iodine, and whose form and structure 
exactly recall those of starch. Their size varies greatly ; 
ordinarily they are very small, but some are met with as 
large as the largest granules of wheat starch. On these, 
concentric layers and a central nucleus are seen ; these 
granules are very difficult to recognise. 

“ Experiments on Superheated Steam,” by MM. G. A. 
Hern and A. Cazin. 

“ On Silkworm Disease," by M. Bt'champ. 

January 8, 1867. 

(From our own Correspondent.) 

M. Leroux read a paper “ On Luminous Vibrations,** 
the conclusion of which is that the incident and reflected 
vibrations are (in direction) the projections of the re¬ 
fracted vibration upon the incident and reflected waves. 
This is MacCullagh’s theorem. 

M. de Caligny again calls attention to the means of 
economising water in the working of locks. 

M. Maigne communicates an easy method of deter- 
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mining the nitrogen of manures in operating on only 
50 grammes. 

M. Carus, of Dresden, a correspondent, thinks it his 
duty to call the attention of the Academy to a remarkable 
case of preservation from cholera during the epidemic of 
1866. A whole town had been attacked, and already 
there had been 119 victims. It was greatly feared that it 
would spread to a prison containing 1250 inmates, and 
recourse was had to very simple prophylactic means, but 
which proved very efficacious :—1st. Every day the 
excremental matters were disinfected by throwing into 
them ashes or fragments of lime, or treating them with 
chlorine or pyrogallic acid. and. The diet of prisoners 
was improved. 3rd. The wards were disinfected, and the 
clothing and bedding were so disposed as to prevent any 
sudden cold. 4th. Each individual was daily submitted 
to an examination to ascertain the state of his health. 
5 th. Moral influences of different sorts were exerted to 
quell any alarm calculated to predispose the body to 
morbid invasion, &c. Thanks to these precautions, the 
entire prison was preserved. 

M. Becquerel, in his name and that of his son, 
M. Edmund Becquerel, presented a new series of observa¬ 
tions, thermometric and hygrometric, taken simultaneously 
in free air and under trees, the general results of which 
may be summed up as follows:—In summer the mean 
temperature in free air slightly exceeds that under the trees; 
in winter the contrary is the case. The trees, in spite of 
their inferior conductibility, assume a temperature in 
equilibrium with that of the air, but very slowly. The 
diurnal maximum takes place towards midnight under 
the trees, whereas it occurs towards 3 o’clock in the after¬ 
noon in free air. A little more rain falls three kilometres 
from the wood than at its verge or in the interior. The 
climate under the trees is a sort of sea-climate, and this 
conclusion of the thermometric and hygrometric observa¬ 
tions is confirmed by numerous facts of vegetation. 

M. Henry St. Claire Deville laid upon the table a note, 
compiled by him, in connexion with M. Wohler, “ On a 
New Alloy of Aluminium and Boron.” 

General Morin read a new note on the immense reser¬ 
voir, constructed at the expense of the town of Saint- 
Etienne by M. Ivrauss, engineer of bridges and roadways, 
to store up the waters of the Furens and other water¬ 
courses which are changed twice a year into torrents. 
The total capacity of the basin is 528^ millions of gallons, 
and as the wants of the town require only 132 millions, 
there remain at disposal 396^ millions of pure and 
wholesome water; at the same time all danger of inunda¬ 
tion is avoided. The sum expended by the town is 
certainly enormous, but the concessions of water bring 
in 5 per cent, of the money laid out, without counting 
the considerably increased value of the factories belonging 
to it. 

M. Velpeau calls attention to the “ anamo-inamovible” 
bandages of silicate of potash or soluble glass, which ad¬ 
vantageously replaces albumen, starch, dextrin, papier 
mach6, plaster of Paris, &c. The most valuable property 
of the bandage of soluble glass is that of promptly drying 
in two or three hours, and of easily becoming soft with 
water. 

M. Balard communicates a new and very important dis¬ 
covery by M. Berthelot,—the synthetic production of 
oxalic acid by means of superoxygenated acetylin in 
contact with permanganate of potash. This transforma¬ 
tion of acetylin into oxalic acid is easy and prompt, and 
takes place in rather considerable proportions. As the 
bi-carburetted hydrogen or common street gas is acetylin 
plus hydrogen, it is also transformed into oxalic acid, but in 
a less proportion, and mixed with foreign substances. It is 
truly curious to see these three mineral substances— 
carbon, hydrogen, and oxygen—arrive, by their successive 
addition, to produce an organic substance, oxalic acid: 
carbon + hydrogen = acetylin, acetylin + oxygen = 

oxalic acid. It is certain that by making permanganate 
of potash act on carburets analogous to acetylin, amylin, 
ethylin, &c., we can produce other syntheses not less 
interesting than oxalic acid. 

M. Charles Grad seemed disposed to conclude from the 
experiments of M. Bertin on ice, and from an attentive 
study of the glaciers of Mont-Bosa, that we must renounce 
looking to the viscosity of Mr. Forbes, or to the regela¬ 
tion of Professors Tyndall and Faraday, for the explanation 
of the movement of glaciers, to revert to the ancient theory 
of dilation of M. Chapentier. 

It may be recollected that M. Desnoyers, librarian to 
the Museum of Natural History, Paris, and Member of 
the Academy of Inscriptions and Belles-Lettres, had 
remarked on a great number of fossil bones, of the strata 
of Saint Prest, near Chartres, scratched grooves or cuts, 
which he attributes to the hand of contemporaneous man. 
lie alluded to some on the bones of the elephas meridion- 
alis, the rhinoceros lepthorhinos, §c. Many geologists, M. 
Bayle among others, of the Ecole des Mines, did not see in 
these marks anything but injuries purely accidental,occa¬ 
sioned by the surrounding pebbles, or the hand which had 
extracted the bones from the surrounding clay ; and they 
brought as an argument against the interpretation of M. 
Desnoyers, the fact that in these quarries no ancient 
remains of human industry had been found. M. Archiac 
is informed that this objection is at present without founda¬ 
tion, since the Abbe Bourgeois de Pontlevoy, the cele¬ 
brated collector, has found in the Saint Prest beds shaped 
flint implements of various forms—hatchets, arrow¬ 
heads, &c. 

M. Fremy presents, in the name of M. Louis Fiquier, his 
work—“ VAnnie Scientifique et Industrielle, ou Expose 
Annuelle des Travaux Scientifques des Inventions, et des 
Principals Applications de la Science d VIndustrie et aux 
Arts que ont Attire V Attention Publique en France et en 
VEtranger,” a volume in 12010, of 500 pages, published by 
Hachette. All we can say is, in echoing the words of 
M. Fremy, that this volume is in every way equal to its 
predecessors. 

M. Leverrier communicated a letter addressed from 
Algiers to M. Wolff by a commandant of Artillery on the 
earthquake of January 3. Five or six shocks were counted, 
the most violent of which was that which took place at 
yh. 13m. It made the extremity of the conical pendulum 
mounted as a seismometer, or apparatus for indicating 
earthquake, foreman abnormal curve of amplitude of some 
extent, which M. Leverrier placed before the eyes of the 
Academy, and which represents very well the successive' 
oscillations of the ground, first north-west, then north, 

west, east, west, &c. 

January 14, 1867. 

(From our own Correspondent.) 

M. Matteucci informed the Academy of his researches on 
the adhesion of air to metallic surfaces. He heats plates 
of platinum in a current of oxygen or hydrogen ; then lie 
places them, while yet hot, in closed apparatus containing 
one of the above-named bodies. Immediately there is 
a diminution of volume of the gases, and formation of 
aqueous vapours by the combination of the oxygen and 
hydrogen. It may happen in this case that (for platinutn) 
the adhesion of the gases is not only to the metallic 
surface, but also in the interior of the metal itself. Every 
one, in fact, knows that metallic platinum is generally 
formed by hammering spongy platinum, a substance which 
has the property of exciting the combination of a certain 
number of gases together j hence it will not be unreason¬ 
able to believe that the molecular interstices, opened by 
the heat, would retain the gases, and thus cause their 
combination under the influence of other bodies in contact 

with them. 
M. Sommet, a pupil of M. Wurtz, on account of the 

accidents which unfortunately too frequently happen in 
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coal mines subject to firedamp, proposed to introduce into 
all the drifts electrical conducting wires, so that, on several 
points, during the absence of the men, the inflammable 
gases may be set on fire by interrupting the electrical 
circuit. By this means, he said, the numerous deaths 
might be avoided which during the last month have 
brought desolation into the families of the colliers and the 
neighbourhood. 

M. Linguet addressed to the Academy a long research 
upon the electric influences relative to atmospheric 
meteors. He endeavoured to explain all the rains we had 
during the past year, the hail, thunder, cold, heat, drought, 
&c., by electrical phenomena, which take place in the 
atmosphere. Also, he indicates the means of preserving 
us from these more or less disastrous meteoric phenomena. 
We regret extremely that M. Chevreul did not say a few 
words on the means proposed by M. Linguet. 

M. Blondeau (of Nancy) sent a memoir relative to the 
detection of stains of blood upon linen in the case of legal 
surgery. All persons occupied in legal medicine com¬ 
prehend the great interest attached to similar labours ; for 
after the linen has been washed the stains resemble very 
much stains of rust or ironmould, or marks which certain 
organic acids or vegetable colouring matters would leave. 
These are the principal characters indicated by the 
author:—ist. Stains of rust or ironmould are clear 
and dull; blood stains are of a deeper colour, and shining. 
2nd. If heat be applied up to 25 or 30° C. to the suspected 
object, blood stains will scale off and are easily detached, 
whereas ironmould remains. 3rd. If the linen be wetted 
with hydrochloric acid the ironmould is dissolved, while 
blood stains remain unaltered. In the former the presence 
of iron is at once indicated, but not so in the latter. 4th. 
The stains of acid fruits with iron are hygrometric and 
soluble in water. 5 th. The microscope should be employed, 
in order to recognise directly the globules of blood 
detached from the linen and dissolved in oil. 

Mr. Phipson communicates the results of his analysis of 
the sands found in Oceania, in the torrents, which are a com¬ 
pound of argil, apatites, calcareous substances, pyrites, 
titanate of iron, and small particles of diamond. It is 
always found in soil brought down by the waters in the 
midst of sands which form the bed of rivers. Thus, the 
memoir of Mr. Phipson confirms the previous information, 
and proves that in all modern soil brought down by 
water, search should be made for this precious substance. 
The analysis showed it to be in the proportion of of 
the land. 

M. Pelouze presented an important memoir on the manu¬ 
facture of glass. It is well known that this substance is 
fabricated by mixing 100 parts of sand, 40 to 45 of sul¬ 
phate of soda, 80 of powdered charcoal, 6 of slaked lime, 
and 20 to 50 of old glass broken up, in crucibles or pots, 
which are submitted to a great heat. The formula 
of glass is about Ca0(Si03)2 + (Na0)Ka0(Si03)2—that is 
to say, a bisilicate of lime and potash or soda. M. Pelouze 
has discovered that if one would wish to change the re¬ 
ciprocal proportions of the bodies which practice and analysis 
have fixed, new substances are obtained, and he showed, 
in confirmation of this, some very remarkable specimens. 
One in which the proportion of silica had been increased to 
400, represented the porcelain called de Reaumier’s—that 
is to say, an opaque substance, and analogous to the trans¬ 
lucent marble called Algerian. The other specimen, in 
which the proportion of alcali was greater than usual, 
formed a very attackable glass ; if the alumina be increased 
we obtain a scoriform non-vitrifiable mass. The learned 
savant then made some observations on the presence of 
sulphur and oxide of iron in materials of the glass. Ex¬ 
periments proved that a small quantity of sulphur gave a 
green tint, and that if the glass so coloured be heated it 
becomes yellow; if it be cooled, the sulphate of soda is 
reduced, and the green colour appears. 

M. Pouillet read a report serving as instructions for 

fixing lightning conductors to powder magazines. The 
Minister of War, it appears, had great fears that the 
powder magazines might be set fire to by lightning, and 
in order to prevent this he asked the Academy for new 
instructions for establishing preservative apparatus. 

NOTICES OP BOOKS. 

Traite Pratique d' Analyse Chimique.* By F. Wohler, 

F.R.S., Professor of Chemistry at the University of 
Gottingen, Foreign Associate of the Institute of France. 
Paris: Gauthier-Yillars. 

This little work was originally written for the use of the 
students at the University of Gottingen, and an English 
translation of the first German edition was published by 
Dr. Hofmann 13 years ago. Since that time chemical 
analysis has undergone such great changes that the present 
edition may be almost considered a new work. It is a 
French translation of the latest German edition, by MM. 
Grandeau and Troost, who have enriched it by several 
original methods. Dr. Wohler’s work in its present form 
is adapted not merely for a book of instruction for 
chemical students, but also for a standard work of reference 
on chemical analysis, its suitability for this purpose being 
greatly increased by the alphabetical “ analytical table,” 
with which it commences. The preface to the book so 
clearly expresses its value that we are induced to quote 
it in full. The author says :— 

“I have been guided in my choice of the plan of this 
work by the conviction that it is easier for most minds to 
ascend from individual facts to general laws and rules, 
than to descend from general rules to individual cases. 
It has, therefore, been my object to write a book that 
should leave both something for the pupil to reflect upon, 
and something for the master to explain. I leave to the 
latter the double care, where he may think it advisable, 
to point out the names of the inventors of the different 
methods, and to pronounce upon the relative value of the 
processes described. The systematic order has not always 
been followed in the description of the analytical 
processes, but the tables at the commencement of the work 
will greatly facilitate reference. 

“ With respect to the plan and spirit of this treatise, I 
have nothing to add to the preface of the second German 
edition I have lately brought out. I will merely say that 
the French translation is not a simple translation, but a 
new edition, enlarged and corrected by the labour of my 
two learned friends, MM. Grandeau and Troost. Theirs 
is the merit of having given it, by numerous well chosen 
additions and instructive diagrams, a perfection that the 
German original is very far from attaining.” 

We do not propose now to give any further extracts, as 
we have arranged, through the courtesy of Professor 
Wohler, that the novel and beautiful methods of analysis, 
of which he is so great a master, may be published in 
detail in the pages of the Chemical News. 

We will, therefore, at present only add that the arrange¬ 
ment of the matter is all that could be desired, while the 
name of the author, who is admitted to be facile princeps 
in minute and accurate mineral analysis, is a sufficient 
guarantee of the great value of the processes which will 
now, for the first time, be laid before English chemists. 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agbnt, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

3117. C. Crockford, Holywell, Flint., “Improvements 

* Translated from Wohler’s “ Mineral-Analyse in Bcrspiclen,” by 
MM. Grandeau and Xroost. . 
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in the reduction and treatment of zinc ores in the manu¬ 
facture of spelter, and in the utilisation of the products 
resulting therefrom, and also in the construction of the 
furnaces and apparatus employed for such purposes.”— 
Petition recorded Nov. 27, 1866. 

3152. W. Clark, Chancery Lane, “Improvements in the 
manufacture of green colouring matter.”—A communica¬ 
tion from J. A. Schlumberger, Boulevart St. Martin, 
Paris.—Nov. 30, 1866. 

3189. W. H. Richardson, Glasgow, N.B., “Certain 
improvements in the manufacture of iron, and in the 
means employed for effecting the same.”—Dec. 4, 1866. 

3266. V. Gallet, Lavausseau de Benassais, Vienne, 
France, “Improvements in the manufacture of steel.”— 
Dec. 12, 1866. 

3280. J. Stenson, Duston, Northamptonshire, “ Im¬ 
provements in the manufacture and remelting of iron and 
steel.”—Dec. 13, 1866. 

Notices to Proceed. 

2571. G. Gordon, San Francisco, California, “ An im¬ 
proved system or process of treating animal charcoal used 
in the purification of sugar, and also improved apparatus 
to be employed in such process.”—October 6, 1866. 

CORRESPONDENCE. 

A Miniature Museum. 

To the Editor of the Chemical News. 

Sir,—Your correspondent, “A Student,” who writes in 
your last number respecting the arrangement of chemical 
specimens, has introduced a subject which I am sure will 
interest a large class of chemists. I hope several of your 
correspondents will be induced to give us the results of 
their experience, and, as a contribution to the general 
fund of knowledge, I beg to forward my mite. 

I have two or three drawers in my laboratory fitted up 
as follows :—They are 12 inches wide, 18 inches long, and 
4 inches deep. I procured two pieces of perforated zinc 
with holes about f-inch diameter and as close together as 
possible. These were 12 by 18 inches, and were so cut 
that when laid one on the other the perforations should 
exactly coincide. One of these pieces was screwed (on 
small blocks) into the drawer about one inch from the 
bottom, and the other piece of zinc was fastened in a 
similar manner one inch from the top, a space of about 
two inches being between the two zincs. Next I had 18 
dozen of glass tubes made, sealed up at one end, a little 
thicker than test tubes, and having the mouth not turned 
over, but only just softened in the blowpipe, so as to take 
off the cutting edge. These were a trifle smaller in diameter 
than the holes, were 3} inches long, and being fitted with 
corks, were placed upright in the holes in the zinc plates. 
They stood very firmly and in perfect order in 18 rows, 
12 in each row. In these I have commenced to arrange 
my chemical specimens. They are labelled by writing 
with a fine pen on the corks, a duplicate label being held 
in the tube close to the side by the cork. 

This plan has the advantages of occupying very little 
room and being cheap. In a small drawer I have 216 
specimens in perfect order, and the whole expense was 
under twenty shillings. 

I am, &c. Another Student. 
R. C. C-, January 14. 

Gas from Charcoal—Soluble Vegetable Fibre. 

To the Editor of the Chemical News. 

Sir,—Mr. William Skey opens a paper, contributed to 
your last impression, with the words, « As far as I can 
learn, it is generally supposed that the gas escaping from 
charcoal when put in contact with water is common air— 
and, indeed, I am not aware that any different opinions 
are, or ever have been, entertained.” 

He cannot know, then, that last year Drs. Blumsritt 
and Reichardt published an extensive series of researches 
about the gases absorbed by solid bodies (Chemisettes 
Centralblatt, 1866, pp. 689, 705, 753, 769). Their paper 
has most likely not yet been noticed in English chemical 
periodicals. The Journal fur pracktishe Chemie, of Sept. 30, 
1866, seems to contain the same papers, according to the 
notice in your “ Contemporary Scientific Press” of last 
week. 

Dr. Blumsritt found in one case the gas absorbed by 
charcoal to consist of pure nitrogen; but in most cases it 
contained carbonic acid, and sometimes oxygen, though 
never as much as atmospheric air. 

With reference to Mr. Skey’s paper in your last impres¬ 
sion but one, “ On the Effect of Ammoniated Solution of 
Copper on Vegetable Fibre,” he will derive much informa¬ 
tion on the same subject from the innumerable and exhaus¬ 
tive researches published some seven or eight years ago by 
MM. Schwerzer, Naegeli, Pelouze, and many other eminent 
chemists, most of them German or French. 

I am, &e, G. L. 
South Shields, January 14, 1867. 

Anseir s Firedamp Indicator. 

To the Editor of the Chemical News. 

Sir,—A great mass of correspondance has appeared in the 
papers upon the subject of Ansell’s Indicator. Great 
injustice has been done to that gentleman in two par¬ 
ticulars mainly—First, that Lord Kinnaird's statements 
about the proper ventilation of certain mines (which may 
or may not be founded in truth) have been promiscuously 
involved in the efficiency of a certain instrument; and 
second, they have attributed a desire on Mr. Ansell’s part 
to enforce compulsory adoption of his indicator in default 
of the approbation of the instrument by men well versed 
in the subject and most practically informed in the bearing 
of all details. The evidence of Mr. Ansell certainly 
entirely disposes of the second cause of complaint. But a 
third question remains which I feel more doubt about. 
Have any results been yet published as to the actual 
practical working of the instiument ? Have any engineers 
given evidence in its favour ? And lastly, is it true that 
Mr. Ansell acted in a manner to convince the public 
generally of the value of his instrument, when he met 
certain objections with the reply that each and every one 
of them was simply untrue? Again, can a laboratory 
experiment, more or less theoretical in per centage, See., 
replace a practical investigation, where all sources of 
fallacy are co-operating? A serious charge I also copy : 
“ Mr. Ansell himself has drawn the especial attention of 
the Select Committee on ‘ Mines ’ to the fact that his 
indicator does not always indicate correctly, with the 
alarming excuse for the failure of the instrument in the 
experiment mentioned that ‘ it was agreed that this was 
held 10 seconds too long, as the index hand travelled 
backwards.’ ” Of course, the objections to the working 
of the machine rationally show an utter want of compre¬ 
hension of the instrument. Mr. Ansell can hardly be 
expected to answer in a rational manner the observations of a 
writer who talks againstinsulating wires because they would 
look like a spider’s web, radiating from a common centre 
(the manager being the spider in the middle); of the tiny 
poles of the little battery—“ of the tinkling of the little 
bell.” The only way to suppose that the author in such 
words discusses the practical applications of a well 
thought out scheme is, that such language is used as a 
cloak to confusion of ideas ; or that it is what is now called 
a prose poem. I am inclined to think that the author of 
the letter referred to is a poet. 

I am, &c. 
Don’t Blow Up. 
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Iodine in Mineral Phosphates. 

To the Editor of the Chemical News. 

Sir,—In reference to the occurrence of iodine in phos¬ 
phorite, I would mention that it seems probable that this 
element will more frequently be met with in phosphorites 
if proper search is made for it. 

Besides in the phosphorite of Nassau, as cited by your 
correspondent “E.,” iodine has been found in the phos¬ 
phorite of three localities in Bavaria—namely, in that of 
Redwitz, Fuehsmiihl, near Waldrassen, and Amberg. 
The latter occurrence is the more important one, and it is 
the mineral of this locality in which the presence of iodine 
was first noticed by Alex. Muller and by W. Mayer. 

The quantity of iodine in this mineral is so minute that 
it will escape observation in an ordinary analysis. Its 
presence is, however, readily rendered visible by placing 
the powdered mineral, mixed with glass-powder, in a 
flask, pouring strong sulphuric acid over it, and allowing 
the whole to stand for some time, when violet vapours of 
more or less intensity will make their appearance. As 
phosphorites from various localities are so often subjected 
to analysis, it would be a matter of interest if chemists 
would avail themselves of the opportunity, and make the 
additional simple experiment for the purpose of ascertain¬ 
ing the presence of iodine. 

I am, &c. I!. M. 

Arrangement of Chemical Specimens. 

To the Editor of the Chemical News. 

Sir,—“ Student ” asks how best to arrange chemical 
specimens. I have devoted some attention to this subject 
for many years, having had the arrangement and curator- 
ship of a tolerably extensive chemical museum. As the 
result of my experience, I would strongly advise that the 
classification should be strictly that followed in Gmelin’s 
chemistry. It may be arbitrary, but I know of no other 
which so clearly and absolutely defines in a collection the 
proper position of any chemical compound. 

There is only one drawback which I cannot quite get 
over to my satisfaction—that is, it requires the proximity 
of bottles of all sizes and shapes, and thus interferes with 
the neat appearance of the cupboards. This objection is, 
however, trifling in comparison to the great convenience 
of the plan of arrangement. 

I am, &c. M. P. S. 

MISCELLANEOUS. 

Poisoning' l»y iSnlphnrettcd Hydrogen.—<!)n 
Thursday, the ioth inst., Mr. Itichards, the deputy- 
coroner, instituted an inquiry under the following circum¬ 
stances :—Two men had been ordered by the foreman at 
the Iceland Chemical Works, Bow, to empty a tank con¬ 
taining sulphate of ammonia. A third workman shortly 
afterwards found one of them partly in the tank for the 
purpose of fitting a syphon to draw the liquor off, taking 
a light down into the tank with him. The other work¬ 
man was standing on a stage close at hand, when the man 
who had descended into the tank returned with the light 
out, and asked to have it relighted ; he was asked what 
put it out, but did not answer. The lamp being relighted 
another descent into the tank was made by the same 
workman, who was next seen by the person who found 
the two men together, to lean his face on his hand, and 
fell into the liquor in the tank. The deponent Harley, on 
seeing this, immediately went down the ladder, succeeded 
in seizing the arms of the suffocated man, but became 
insensible himself. A clear statement of what followed 
was not given, but Harley was saved, and the other two 
men were suffocated by sulphuretted hydrogen gas. It 
was stated that a similar accident nearly happened to one of 
the deceased a few weeks previously. The verdict of the 

ury amounted to an expression of their opinion that the 
foreman of the works was much to blame. No doubt much 
obscurity exists in the above case, but enough is learnt to 
show three things—gross carelessness somewhere, loss of 
life, and nobody responsible. But it also serves as an 
antithesis to the late colliery accidents and loss of life, and, 
like them, shows that the work of supervision in works 
where many sources of danger are rife, from the largest to 
the smallest, is utterly bad. The ordinary workman is 
not to be relied upon; he wants continual supervision, 
and this is not provided. Thus, in the present case, when 
warnings of danger had been given, by the flame of the 
lamp being extinguished by some noxious gas, a descent 
was still persisted in ; so in mines where gas has been 
known to be accumulating, the flame of the lamp has been 
exposed by the workmen for the purpose of lighting their 
pipes, and, if not so bad as this, matches have been carried 
about for the same purpose. Instances might be multi¬ 
plied of this carelessness and its evil results. Our object 
is not so much to state over again what everyone knows, 
but to show that for the recurrence of such accidents to 
be prevented, a responsibility must be recognised as 
belonging to some one person who may be legally punished 
for a neglect of duty. The public certainly will never 
tolerate applications of chemical science to manufactures, 
if all precautions be not taken against such loss of life, 
whether it be on a large or a small scale. 

Decimal IlFeig'lats ami measures.—The Astro¬ 
nomer-Royal has sent the following to the Athenaeum :— 
“ In the last week’s Athenaeum, page g, column 3,1 observe 
the following remarks:—‘We should hail a Permissive 
Bill in favour of alloioing the decimal subdivisions of a 
mile, a foot, a pound, a gallon, &c., to contracting parties 
who wish for them.’ ‘ Sir John Herschel is also of opinion 
that decimals of our present units should be allowed.’ I 
ask leave to make known to the public, through the Athe¬ 
naeum,, the present state of the British law on this subject. 
In the ‘ Act to Render Permissive the Use of the Metric 
System of Weights and Measures,’ 27 and 28 Yic. cap. 117, 
section 2, is the following provision :—‘ Notwithstanding 
anything contained in any Act of Parliament to the con¬ 
trary, no contract or dealing shall be deemed to be invalid 
or open to objection on the ground that the weights or 
measures expressed or referred to in such contract or 
dealing are weights or measures of the metric system, or 
on the ground that decimal subdivisions of legal weights 
and measures, whether metric or otherwise, are used in 
such contract or dealing.’ This appears to contain all that 
is desired in the Athenaeum. I greatly doubt whether 
extensive advantage will be taken of this permission, at 
least, until we have a decimal coinage. I know of only 
three instances in which the decimal subdivision is really 
useful—the decimal division of the foot on surveyors’ 
levelling-staves ; the decimal division of the avoirdupois 
pound in certain operations for tare, by rule-of-three, in 
the Custom House; and the decimal subdivision of the 
troy ounce for bullion. In the first two of these, the 
persons concerned introduced them without waiting for an 

, Act, and in the third they promoted a special Act. In 
ordinary cases, where there are facilities both for decimal 
and for binary subdivision, (as the mile of eighty chains, 
the ton of twenty hundredweight), the decimal subdivision 
is never used. One of the most curious instances, show¬ 
ing the tendency of mankind to adopt some special weight 
or measure as the standard for some special goods, and 
then to subdivide it, not by decimalising, but by succes¬ 
sive halving, is that of the stone of fourteen pounds, used 
throughout Britain as the standard weight for flour, oat¬ 
meal, salt, &c. In Scotland it has long since been halved 
and halved down to the one-sixteenth part, or fourteen 
ounces, there called the * meal-pound.’ In Lancashire it 
is halved and halved ; and applications have been made by 
the local authorities to the Exchequer for standards of 

three and a half pounds.” 
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Copper Smoke.—For generations past efforts have 
been made to utilise or neutralise the smoke emitted from 
the various copper works of the kingdom, which is known 
to be so injurious to all vegetation around. In the neigh¬ 
bourhood of Swansea, which is the principal seat of the 
copper trade, there are thousands of acres with hardly a 
blade of grass upon the ground, and in many instances the 
smelters have had to pay heavy damages for the injurious 
effects of the smoke on adjoining properties, even trees 
many miles distant being affected. About twelve months 
ago Mr. H. H. Vivian, M.P., adopted an invention at his 
works in order to see whether something could not be done 
to abate the nuisance, and, if possible, utilise the smoke 
as well. A considerable outlay was incurred in giving a 
thorough practical test to the invention, and at the meet¬ 
ing of the West Glamorgan Agricultural Society Mr. 
Vivian announced that his efforts had been crowned with 
entire success. The smoke is condensed, and by judicious 
admixtures a very excellent superphosphate is produced, 
which is especially suitable for root crops. Mr. Vivian 
calculates that in a short time he will be able to produce 
annually sufficient manure for 40,000 acres of land. The 
success attained will no doubt induce other copper smelters 
to follow the example, and many thousand acres, which 
are now almost a barren waste, will then be made fertile 
ground.— The Times. [Our readers scarcely require re¬ 
minding that “ copper smoke ” does not make superphos¬ 
phate of lime; it is merely condensed for the purpose of 
producing oil of vitriol; the phosphates, bone ash, sombrero, 
coprolites, &c., have to be purchased in the usual way, and 
treated with sulphuric acid, the product of which is super¬ 
phosphate of lime.] 

Skeleton Leaves,—“ The following method has been 
communicated to the Botanical Society of Edinburgh :— 
‘ A solution of caustic soda is made by dissolving 3 oz. 
of washing soda in 2 pints of boiling water, and adding 
if oz. of quicklime, previously slacked ; boil for ten 
minutes, decant the clear solution and bring it to the 
boil. During ebullition add the leaves ; boil briskly for 
some time—say an hour—occasionally adding hot water 
to supply the place of that lost by evaporation. Take out 
a leaf and put it into a vessel of water, rub it between the 
fingers under the water. If the epidermis and parenchyma 
separate easily, the rest of the leaves may be removed 
from the solution, and treated in the same way; but if 
not, then the boiling must be continued for some time 
longer. To bleach the skeletons, mix about a drachm of 
chloride of lime with a pint of water, adding sufficient acetic 
acid to liberate the chlorine. Steep the leaves in this till 
they are whitened (about ten minutes), taking care not to 
let them stay in too long ; otherwise they are apt to become 
brittle. Put them into clean water, and float them out on 
pieces of paper. Lastly, remove them from the paper 
before they are quite dry, and place them in a book or 
botanical press.’ Dr. G. Dickson.”—Hardwicke's Science- 
Gossip. 

A. flask of x.ig'ktning'.—A Smatterer writes:— 
A stout iron hook, part of a set of block pulleys, snapped 
while an iron casting weighing near four tons was being 
lifted. The iron was found defective in texture and in 
forging. At the moment of breaking a bright flash of 
light was distinctly seen between the broken fragments. 
Is this a usual phenomenon ? If so, what is its nature, or 
how accounted for ? This occurred in broad daylight, 
with fine, drizzling rain falling at the time ; and the flash 
was described as from eighteen inches to two feet long. 

Oil tkc Reactions of Morjiliine and Nfarcotine,* 

ky M. Husemann.—M. Husemann’s process for dis¬ 
tinguishing morphine consists in dissolving the matters to 
be tested in concentrated sulphuric acid, and adding a 
drop of nitric acid to the solution. If morphine is present, 

it immediately produces a coloration varying from rose to 
the most intense carmine, and by heating for some minutes 
to iooQ or 150°, a magnificent violet colour appears, which 
afterwards changes to blood-red. Narcotine becomes 
bluish-green in cold sulphuric acid, turning violet-red by 
the action of heat. 

Meeting's for tlie Week. 

Tuesday, January 22. 
Royal Medical and Chirurgical Society, 8£ p.m. 
Ethnological Society, 8 p.m. 
Royal Institution, 3 p.m. Professor Tyndall “ On Vibra- 

tory Motion.” 
Thursday, January 24. 

Royal Society, 84 p.m. 
Royal Institution, 3 p.m. Professor Tyndall, “ On Vibra¬ 

tory Motion.” 
Friday, January 25. 

Royal Institution, at 8 p.m. Dr. Odling, F.R.S., “ On 
Mr. Graham's Recent Discoveries on the Diffusion of Gases.’ * 

Quekett Microscopical Club, at 8 p.m. Dr. Sedgwick, 
“ On a Moveable Stand carrying Lamp and Microscope.” 
Mr. C. A. Watkins, “ On Yeast and other Ferments.” 

Saturday, January 26. 
Royal Institution, at 3 p.m. G. A. ^Macfarren, Esq., 

“ On Harmony." 

ANSWERS TO CORRESPONDENTS. 

Vol. XIV. of the Chemical News, containinga copious Index, is now 
ready, price ns. od., by post, us.6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for as. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in a6 numbers. 

Tyro.—We presume Dr. Calvert meant that acetyliu was the richest 
gaseous hydrocarbon known. 

Electric.—Du Moncel’s book on the Induction Coil will give you all 
the information you require. It can be obtained at Asher’s. 

Steatite.—J. C., who inquired about this article a week or two ago, 
is informed that several letters giving him the desired information 
are waiting for him at our office. 

G. L.—Chemical Text-book.—The question arrived too late to be 
answered last week. We are of opinion that Dr. Roscoe’s little work 
on Chemistry, reviewed some months back in our columns, will be as 
good a one for your purpose as any you can have. We beg to express 
our obligations to G. L. for his communications. 

Erratum.—In the contents of the “ Bulletin de la Societe Industrielle 
de Mulhouse,” vol. 36, the paper “ On the Comparative Solidity of 
Thickeners composed of Lucine and Albumen,” by J. lioberti and 
A. Rosenstiehl, the authors’ names should have been “ Robert Wilson 
Thom and A. Rosenstiehl.” The error, which we hasten to correct, 
was copied from the Bulletin. 

Specific Gravity.—To find the true specific gravity of coke, it should be 
reduced to the finest possible powder, then weighed in air, and after¬ 
wards in water, boiling it well in the water first to be sure that all 
air is removed. Unless you take these precautions, the specific gravity 
will be too low from adherent air. A very beautiful piece of apparatus 
for ascertaining the specific gravity of porous bodies has been devised 
by Professor Leslie, and is described and illustrated in Faraday’s 
Chemical Manipulations, p. 63. 

Blowpipe Analysis.— The woodcuts for this paper have not been 
finished in time for insertion this week. 

Querist.—Fat lute is made by beating dried and finely-pulverised 
pipeclay with drying linseed oil until the mixture be soft and ductile. 
It is to be closely applied to the junction intended to be made tight, 
the glass or other substance being first wiped perfectly dry. Common 
glaziers’ putty resembles this lute, and will in most eases answer 
the same purpose. 

Medico-Legal.—You can obtain the magnesium rods at Mr. How’s, 
Foster Lane. The other chemicals and apparatus you mention can 
also be procured at the same place. 

J. MaeVicar.—You will find nothing so good as Condy’s crimson 
fluid for removing the fetid odour complained of. The green fluid will 
not answer your purpose so well. 

CSo.—Extraction of Grease.—If CS2 will addre'8 E. S., a, Albert 
Road, Forest Lane, Stratford, E., information can be given where an 
apparatus as mentioned can be seen at work. 

Books Received.—“ Practical Chemistry,” by S. Macadam, Ph.D., <tc.; 
Dr. Hunter v. Pall Mall Gazette;'' “Matter: its Ministry to Life 
in Health and Disease; and Earth—as the Natural I,ink between 
Organic and Inorganic Matter,” by Thos. Hawkslcy, M.D., &c.; “ The 
Elements,” Vol. II., by W: Layton Jordan. 

Received,mth Thanks.—B., Warington, jua.; F. V. * Joum. de Pharmacologic. 
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LIME-JUICE AND SCURVY. 

A discussion lias been going on for some time respect¬ 

ing the value of lime-juice as an antiscorbutic. Che¬ 
mistry is capable of throwing considerable light on the 

subject, and we wish to draw attention to one or two 
points in connexion with it, Dr. Stone, in a letter to The 

Times, says:— 

“ In the absence of fresh succulent vegetables, lime or 
lemon-juice must take the foremost place; that it con¬ 
tains something of a specific nature we know—what 
that something is we have yet to discover; certainly 
not citric acid, for this, notwithstanding what has been 
asserted bv some writers, is worthless.” 

Dr. Stone proceeds to say that potash salts stand next 

to lime-juice in value, and are stated by Dr. Garrod to 

be the deficient ingredient in the blood of scorbutic 

persons. This is. scarcely stating the case strong enough. 

It is believed by Baron Liebig and other high authorities 

that the specific in lime or lemon-juice which “ we have 

yet to discover ” is actually the potash which it contains, 

and examination certainly appears to support this view 

of the case. 

Lime-juice is used in the English navy and merchant 

service as an efficient antiscorbutic. Amongst American 

seamen scurvy is almost unknown, and this immunity 

has been ascribed to the very general use of potatoes ; 

whilst in France and Russia the rareness of this 

disease is similarly ascribed to the almost universal 

consumption of thin light wines as a beverage. Rice, 

which has been frequently proposed as a substitute for 

potatoes, has, however, been proved to be utterly value¬ 

less as an antiscorbutic. Again, the evil effects of salt 

meat are notorious, but fresh beef alone is capable of pre¬ 

serving health for almost any time. 

These facts are found to agree perfectly with the 

potash theory of scurvy. The mineral constituents of 

lemon-juice are found to be extremely rich in potash, 

containing, according to Mr. Witt, upwards of 44. per 

cent, of this alkali. There is an opinion that the juice 

of the lime (Citrus limetta) is stronger and more acid 

than lemon-juice, but in chemical constitution there is 

not much difference between the two. Fresh vegetables, 

as a rule, are rich in potash salts ; potatoes, which may be 

placed at the head, containing no less than 51 per cent, 

in their ash, according to Way and Ogston, and 55 ac¬ 

cording to Griepenkerl. Grape-juice, which may be 

considered as the representative of the light wines so 

largely used in the French and Russian marine, contains 

in its ash from 60 to 70 per cent, of potash, while the 

husks of grape have an ash containing 37 per cent. Rice, 

however, contains only 20 per cent, in its ash. 

Dr. Garrod, who has examined various kinds of food 
in reference to this point, gives the actual amount of 

potash contained in different alimentary substances. 
From this we learn that— 

One ounce of rice contains 0*005 gr- of potash 
„ lemon juice ,, 0*852 ,, 
„ boiled potato „ 1*875 >» 
„ raw beef „ 9*599 „ 

,, salt beef ,, 0*394 », 

Vol. XY. No. 373.—January 25, 1867. 

But without assuming that the active principle of 

these various antiscorbutic foods is the potash which 

they contain, there is no doubt whatever that chemical 

analysis is abundantly able to show the quality of lime- 

juice in an accurate and rapid manner. The constituents 

of lime-juice are not man}r, the organic part contains 

citric acid, mucus, vegetable albumen, pectin, and sugar • 

whilst the inorganic constituents, consist nearly half of 

potash, and the rest of tke ordinary ingredients of the 

ash of plants. It is certain that most of these have no 

action as far as scurvy is concerned, and a little investi¬ 

gation could not fail to show whether the specific con¬ 

sisted of the potash or some other constituent. The 

work of the analyst would then be to see generally that 

the article was in a state fit for food and likely to keep, 

and specially to see that the percentage of the active 

ingredient did not sink below a certain standard. Too 

much stress has been laid on the considerable time which 

it is supposed lime-juice would take to analyse ; and Dr, 

Leach has stated “authoritatively that any juice may be 

safely pronounced good, bad, or indifferent, in from 

twenty to thirty hours after its receipt by the inspecting 

officer.” This is far longer than would be required. 

When once the appliances for such analyses were in 

working order, we do not hesitate to say that a skilful 

chemist would supply all the necessary information in a 

couple of hours. 

Assuming, as will most likely prove to be the case, 

that the potash salts are the specific agents against scurvy, 

chemical analysis is seen to be indispensable in the 

selection of antiscorbutics for use on board ship. It 

then, however, becomes a question whether the active 

asrent could not be stored and administered with far 

more economy, ease, and efficacy in the form of some 

convenient pharmaceutical preparation (such as the 

granulated effervescing citrate of potash) than when 

given through the exceedingly unscientific, clumsy, and 

ofttimes repulsive expedient of serving out lemon-juice 

to the men. It might also be worth while to ascertain 

whether the desired end could not be secured by letting 

chloride of potassium partially replace chloride of sodium 

in the preservative processes to which the provisions are 

subjected. 

Whether every sample of lime-juice should be sepa-? 

rately examined before shipment, or whether Dr. Stone's 

suggestion be adopted of licensing a limited number 

of lime-juice vendors, and occasionally verifying the 

genuineness of their commodity by analysis, is a matter 

which need not at present be discussed. 

LONDON WATER: PAST, PRESENT, FUTURE. 

PRESENT. 

We gave in our last number a summary of the labours 

of a scientific commission, with a double aim—1st. To 

show the amount of accurate and concise information 

attainable by these means; 2nd. To show that the same 

questions that were answered then have to be answered 

now, after an experience of fifteen years. Of nearly 



38 Application of the Blowpipe to the Assay of Certain Metals. {Gl™^ 

46,000,000 gallons then supplied, 10,000,000 gallons 
were taken from the Thames, leaving 26,000,000 gallons 

obtained from other sources. The New River Company- 
water was chiefly derived from springs and small 

streams, and from the River Lea above Ware. The East 
London supply was from the Lea, six miles from its 

mouth, two miles beyond the tidal reach of the Thames; 
the Kent Company, from Ravensbourne; Hampstead, 

from the springs and artesian wells of that district; the 
Lambeth Company took the water from Lambeth (the 
lowest point then where water was obtained from the 
Thames); the Chelsea Company had their works at 
Battersea, above Vauxhall Bridge ; the West Middlesex 
from Barnes; the Grand Junction from Kew Bridge. 

The West Middlesex and Grand Junction supplies alone 
were above the returning tide of the river. 

Since the Report, the main source of the Lambeth 

supply has been removed to Thames Litton, the highest 

point where water is taken from the river. The supply per 

head was 19*4 gallons. At present the supply is much 

greater, being over 30 gallons per head. As regards quality 

also the improvement is not less marked, and that 

chiefly from the filtration mentioned as being so neces¬ 

sary if the London supplies were still to be drawn so 

largely from the Thames. In 1851 the average hard¬ 

ness of the river water from all sources was i4’4 (by 

Clark’s test); London water from other sources 15-3°, 

at present the respective numbers of degrees are 13*03 and 

157. So the Thames water has been rendered a trifle 

softer, and the other metropolitan water is much 

about the same as it was. Dr. Letheby by his analyses 

has shown the great improvement in the amount 

of solid matter per gallon, which is lessened by 

from two to five grains in amount. Volatile organic 

matter is entered at present as 1 grain per gallon, against 

11 to 3 grains in 185 r, as regards the Thames. So it may 

be said, indeed, that an improvement in quality has been 

effected in these respects, especially as regards the vola¬ 

tile matters; but the reduction in the whole solid matter 
per gallon is slight when compared with the quantity 

still in the water. Thus a reduction of 1 to 3 grains is 

almost insignificant when the totals range still from 18 
to 20 grains in the gallon in the waters of the various 

companies. Dr. Letheby remarks that the quantity of 

organic matter in the metropolitan water is surprisingly 
small; as for the quality, there is no evidence, physical 

or chemical, to show that this is otherwise than harm¬ 
less. As fai as an\ test can be applied, it appears che- 

mically, according to Dr. Frankland and Dr. Letheby, 
" ho have made the most extensive researches in the 
matter, that the present London supply is faulty chiefly 

as regards the hardness of the water, and that the 

East London Company’s water is, if anythin®, rather 
better than the average. J 

(To be continued.) 

!Fire at Dr. A. Voelcker’a.—On Wednesday, the 
13th inst , a destructive fire occurred on the premises of 

Dr. A. Voelcker, u, Salisbury Square, Fleet Street, which 
greatly damaged the valuable museum and collection of 
minerals, manures, &c., therein contained. We are 
hear the contents were insured. 0 ‘ 

SCIENTIFIC AND ANALYTICAL 

CHEMISTS Y. 

On the Application of the Blowpipe to the Quantita¬ 
tive Determination or Assay of Certain Metals, 
by David Forbes, F.JR.S., $c.* 

The present communication is merely to be regarded as 

an introduction to a more lengthened and detailed 
treatise on the application of the blowpipe to both 

qualitative and quantitative research, which it is ex¬ 

pected will be ready for publication before the expira¬ 

tion of this year. It is, however, hoped that the notes 
here brought forward may prove of some interest and 
utility to those chemists who hitherto may not have 

paid much attention to the employment of the blow¬ 

pipe in the quantitative determination of those metals 
to‘which it has been found applicable. 

It will doubtless be admitted that, in this country, but 
very little attention has been paid to the use of the blow¬ 

pipe, and more especially to its employment in assaying; 

and it is probable that this result is in part due to the 

want of any satisfactory text-book in English for the 
guidance of the beginner, and in part also to the idea 

frequently entertained that a whole lifetime is required 

in order to attain any proficiency in its employment. 

Whilst, however, it is not denied that considerable 
practice and devotion to the subject is requisite for the 

development of the full powers of this instrument, still 
it is believed that, after a few trials, the beginner will be 

so encouraged as afterwards to follow up the subject 
con amore. 

These remarks are more especially addressed to the 
traveller, whether mineralogist, metallurgist, or miner; 
for certainly the use of this instrument affords him 

means of obtaining expeditiously, and upon the spot, 

results which he could not possibly acquire without 

recourse to a chemical laboratory, seldom under such 
circumstances at his command. 

For this reason also the apparatus here to be described, 

will be such as is more exclusively adapted for travelling 
purposes, from being as portable and occupying as little 

space as possible; and it may be stated that the com¬ 

plete blowpipe apparatus, which has safely accompanied 

the author in some seventeen years of rough travels in 

Europe, America, &c., and has been shaken in saddle¬ 

bags over thousands of miles without injury, is con¬ 

tained (balance included) in a small leather case 
measuring only twelve inches long, six broad, and ten 
and a half inches in depth. 

Blowpipe—Provided the blowpipe is furnished with 
a chamber for the condensation and retention of the 

moisture expelled with the breath.it matters little what 
form of instrument is used. The form adopted long ago 

by Gahn is considered, however, as the most convenient. 
Fig. 1 shows an improvement made by the author upon 
this form. 

In this figure it will be seen that the arm of the jet 
is double, turning upon a central hollow axis, which 

allows the blast to be directed at will through either 
half of the arm, merely by rotating the arm itself half 

round; by having consequently the two holes with 

respectively a large and small orifice, a corresponding 

blast may be obtained at pleasure, without suspending 
the operation. 0 

As a more steady and long continued blast is required 
in quantitative operations than could be kept up bv using 

Communicated by the author. 
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a blowpipe provided with an ordinary mouthpiece held 

between the lips, without seriously distressing the 

muscles of the cheeks, it is quite essential that the trumpet 

mouthpiece, shown in Fig. i, be adopted; for the same 

reasons also the mode of holding the blowpipe repre¬ 
sented in Fig. 2 is recommended as securing the greatest 

steadiness from motion, and as greatly assisting the 

muscles of the cheeks by the external support afforded 

them by the position of the thumb pressing against the 

trumpet mouthpiece. 

Combustible.—Olive oil, burnt in the usual Berzelius 
blowpipe lamp, is probably superior to any other. Gas is 
not to be recommended, as it is difficult to obtain a good 
reducing flame when using it. For cupellation and 

such other operations, however, which only require an 

oxidating flame, it is excellent. 

Charcoal.—It is extremely difficult to obtain, in 

England, charcoal fit for blowpipe operations, without 
special preparation. The charcoal sold is generally of 

hard wood, badly burnt, full of cracks, and decrepitating 

upon application of heat. Good charcoal should be soft, 
yet compact, and without cracks, and is best made from fir 

or pine. Where good charcoal cannot be obtained it can 

be made artificially by moulding charcoal powder 

agglutinated by some starch paste, and, after desiccation, 

burning the pieces in a crucible filled with sand. 

For the preparation of the charcoal used as a support 
for the assays, the instruments represented in Fig. 3 aie 

required, all of which are fitted in the universal handle 

a, which is shown in this figure as holding the 

largest charcoal borer, a section and plan of which are 

shown in b. This large borer is employed for form¬ 

ing the deep holes in the charcoal used in the blowpipe 
furnace, and which serve to contain the clay crucibles 

or capsules in which the assays are fused. The blast 
holes in the charcoal inside the blowpipe furnace are 
bored out by the gouge-shaped borer cl, which also 
serves for making small holes or grooves in charcoal for 

general purposes. The smaller borer c is most use¬ 
ful, particularly in boring out the holes for receiving the 
soda paper cornets containing the assay for reduction. 

The sawknife e also fits into the same handle, and 

is used for trimming and sawing across the charcoal 

pieces, having coarse saw teeth in front, whilst the back 

presents a sharp knife edge. The figures are all drawn 

to one-half of the real size. 

Instruments.—In the course of these notes any 

special apparatus required for the execution of the 

processes will be described, but other instruments, as 
forceps, lamp-trimming tongs, small hammer, agate 

mortar, scissors, magnifier, pliers, platinum wire, and 

holder, &c., are sufficiently familiar to everybody as not 

to require description. 

Preparation of file §ul)«tance to lie Ex¬ 

amined.—In all cases the mineral substance to be 
assayed must be reduced to fine powder, as, if employed 
in grains, as is generally recommended in qualitative 
blowpipe examination, some loss by decrepitation is 

risked, and the flux employed would not act equally 

upon the assay. 
A small diamond mortar is extremely convenient for 

breaking up the mineral into powder ; but the steel in¬ 
strument of the author, shown in Fig. 4 a, is recom¬ 

mended as combining both diamond mortar, anvil, and 

several other conveniences, whilst occupying the least 
possible space. In this figure it is seen both in section 
and in ground plan of its upper surface (the lower sur¬ 

face being merely a smooth plane for use as an anvil). 
At b will be noticed a small diamond mortar, whilst 

at c and e depressions of different depths and diameters 

are shown, which are found very useful in separating 
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the slag and metal beads from one another by a tap of 
the hammer, and for other purposes. 

The small ivory or wood cylinder cl fits so loosely 
in its corresponding depression in the anvil as to allow a 
couple of folds of the soda paper, hereafter described, 
to be rolled round it before insertion, and after with¬ 
drawal of the cylinder it leaves the soda paper cornet 
standing firmly in the hole of the anvil, which thus 
serves as a convenient stand for it whilst being filled with 
the assay. 

All these figures, as well as those in Figs. 1 and 3, are 
correctly drawn to one half their real size. 

Fig. 4 g represents a small scoop for mixing the assay 
with its flux before transferring it to its soda paper 
cornet, and is generally made of sheet brass or German 
silver; platinum is, however, preferable, as it occasionally 
will serve for heating a substance, and for the determi¬ 
nation of ignition loss, or water, mercury, &c. Small 
scoops made of horn are made in Germany, and are, in 
default of platinum ones, employed when mercurial com¬ 
pounds are assajred. 

Fig. 4/ is a small ivory spatula, and at the other end 
a spoon, and is used for mixing and weighing out. The 
spoonTs used also as a measure for determining the quan¬ 
tity of flux to be added to the assay, in order to avoid the 
more tedious process of 'weighing the same. 

Iteagcnts.— The substances used in quantitative 
assaying are—Borax glass in two forms, as fine powder, 
and as small splinters of about the size of duck-shot ; 
vitrified boracic acid in the form of powder; anhydrous 
pure carbonate of soda in powder (free from sulphate); 
monobasic phosphate of soda (NaOP03) in powder, formed 
by heating microcosmic salt to dryness; pure metallic 
arsenic in powder; arseniate of potash free from sul¬ 
phate ; anhydrous chloride of sodium, free from sulphate ; 
pure graphite; pure assay lead, finely granulated; and 
bone ash in two states, as a moderately fine powder and 
as an impalpable levigated powder. In addition to these 
substances, the metals, iron, gold, and silver, as well as 
one or two compound fluxes, are required for some spe¬ 
cial operations, under which they will be treated of. As 
a general rule, weighing the quantity of these substances 
required in fluxing an assay may be avoided by knowing 
the amount contained in the small ivory spoon before de¬ 
scribed'—for example, the spoon used by the author 
holds, when filled level, 6 grains of granulated lead, or 1 
grain .of anhydrous carbonate of soda, or o-8 grain of 
pulverised borax glass, or 3*5 grains of powdered metallic 
arsenic, or 07 grain of powdered vitrified boracic acid, 

and so on ; but naturall}q as any two spoons may not 
be of exactly the same dimensions, each operator should 
find out these values for himself. 

The substances should be well dried and kept in close- 
stoppered bottles, as it is quite impossible to obtain 
accurate results if reagents are used which are not an¬ 
hydrous. 

Soda-iiaper.—As it would be impossible to submit 
anjT powdered sustance to the direct action of the blow¬ 
pipe flame without its suffering mechanical loss, some 
means must be employed for holding the particles 
together until they are so agglutinated by the heat that 
no such loss need be apprehended; this is secured by 
the use of the soda-paper envelope or cornet, as devised 
by Harkort. 

For this purpose slips of thin, slightly-sized, writing 
paper, about one inch and a quarter long by one inch 
broad, are steeped in a solution of one part crystallised 
pure carbonate of soda (free from sulphate) in two parts 
of water. When dried these are used for forming 
small cylindrical cornets, by rolling them round the 
ivory cylinder Fig. 4 cl previously described. A 
bottom is formed to them by folding down a portion of 
their length on to the end of cylinder, which is then 
pressed firmly into the corresponding mould in the 
blowpipe anvil, and which, upon the withdrawal of the 
cylinder, serves as a support until they are filled with 
the assay from the scoop, in which the assay and flux 
have been mixed. After pressing the assay down, the 
superfluous paper is cut off, leaving only sufficient, when 
folded down upon the contents of the cornet, to form 
a paper cover to the top similar to the bottom of cornet. 
The assay is then ready for placing in a bore in the 
charcoal, formed by the charcoal borer c, Fig. 3, and is 
then submitted to a reducing fusion. 

SSalasice.—Any balance, which will weigh with accu¬ 
racy to the one-thousandth part of a grain, will serve for 
blowpipe analysis; but as such balances are rarelj7 met 
with sufficiently portable for travelling purposes, the 
author recommends one devised by himself in 1852 
for this special purpose, and which is now constructed 
by Messrs. Ladd and Oertling, Moorgate Street, from 
whom it can be obtained. A description would, how¬ 
ever, take up too much space in these columns. 

The quantity of a mineral, to be employed in an assajq 
varies naturally with the character and fusibility of the 
substance in question, but from one to two grains will be 
found generally sufficient, unless the substance be 
extremely poor in the metal sought for, in which case 
it may be often advisable (as in some very poor argenti¬ 
ferous lead ores) to make two or more assays ; and before 
finishing them to unite the half completed results, and 
then finish the assay upon the total. When great care 
is requisite, it is often advisable to make a rough pre¬ 
liminary assay, which serves as a guide in a subsequent 
more correct one. 

The difficulty, in commercial assays, is not in getting 
accurate results of the assay actually operated upon, but 
in getting the small quantity actually employed to re¬ 
present faithfully the whole bulk of the mass ; in case 
of fused products, as regulus, speiss, &c., this difficulty- 
is in great measure avoided. 

(To be continued.) 

On the Separation of Palladium and Copper, by F, 
Wohler, Professor oj Chemistry in the University of 
Gottingen. * 

I HAVE lately discovered a new method for separating 

* Communicated by the author. 
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palladium and copper. The mixed metals are dissolved 
in aqua regia, and the excess of nitric acid is driven off 
by heat. The liquid is then saturated with sulphurous 
acid gas, and a solution of sulphocyanide of potassium is 
added. This has no action upon the palladium, whilst 
it precipitates the copper in the form of a white sub- 
sulphocyanide, Cu2C2NS2. This may easily be changed 
into Cu,S or CuO, and the quantity of copper thereby 
ascertained. 

Note on the Determination of Woody Fibre, by R 
WARINGTON, tTun., Assistant to the Professor of 
Chemistry, Royal Agricultural College, Cirencester.* 

In analysing a vegetable substance with a view to 
ascertain its worth as food, the chemist generally seeks 
to discover, among other things, the amount of insoluble 
woody fibre which it may contain; nor is this an 
unimportant part of his investigation, since the fibre is 
the most indigestible of all the food ingredients. 

The general method of determining woody fibre is 
probably well known. The vegetable substance is first 
boiled in dilute sulphuric acid, which dissolves sugar, 
gum, starch, and the more delicate portion of the 
cellulose; the undissolved matter is then further boiled 
with a weak solution of caustic coda or potash, which 
removes fatty substances and albuminoids; the final 
residue is then, after suitable washing, &c., weighed as 
fibre. 

A determination of woody fibre is clearly not a deter¬ 
mination of the total cellulose present, but only of that 
portion of it which possesses a certain degree of insolu¬ 
bility ; in a complete analysis both soluble and insoluble 
cellulose should be determined ; but the latter, as most 
important, is that chiefly looked to in agricultural 
analysis, and to it the name of woody fibre is generally 
given. 

It is much to be wished that this distinction of mean¬ 
ing between cellulose and woody fibre were carefully 
maintained in describing the composition of vegetable 
substances. The matter becomes exceedingly perplex¬ 
ing when determinations of insoluble fibre are spoken 
of as cellulose, and determinations of total cellulose as 
woody fibre. This confusion is very apparent in the 
tables contained in Watts’ Dictionary; thus, according 
to one analysis there quoted, wheat bran contains 30 per 
cent, of cellulose, according to another only 9 per cent. 
Both of these figures appear as cellulose; the last is, 
however, without doubt, insoluble fibre. In the same 
way the cellulose contained in Indian corn is made to 
vary from 20 per cent, to 4 per cent., and the cellulose 
in wheat grain from 12 per cent, to 1*4 per cent. 
From what we know of these substances we may say 
with tolerable certaintv, that the smaller numbers here 
given represent determinations of woody fibre, and not 
of total cellulose. 

The method we have mentioned for estimating woody 
fibre will, of course, give various results if the acid and 
alkali employed are not always of the same strength. 
At the present time different chemists employ different 
strengths of acid, and though the stronger acid is 
generally allowed to act for a shorter period, the results 
of two laboratories are often in imperfect agreement. 
It is much to be wished that a definite strength both of 
acid and alkali were universally adopted. 

There is, besides, a source of error I have not seen 
noticed, due to the presence of oily or fatty matter in 
the substance analysed. In seeds the oil is frequently 

* Communicated by tlie author. 

found in intimate union with the outer membrane, 
which also naturally contains the chief part of the 
fibre. The oil thus associated with the fibre appears to 
protect it to some extent from the action of the acid, 
and thus the insoluble fibre finally weighed is really esti¬ 
mated too high. 

In the following table the practical effect of this pro¬ 
tective action appears ; in one column is given the per¬ 
centage of woody fibre, as shown by an experiment on 
the fresh sample; in the next column is the amount found 
after removing the oil by means of ether :—- 

Woody Fibre before Woody Fibre after 
Removing Oil. Removing Oil. 

Linseed cake (1) . . 14/28 u*6o 
Linseed cake (2) . . 6*51 6*19 
Cotton cake . . . 17'40 16 *7 8 
Wheat bran . . . io’i5 8‘31 
Indian corn meal . . 4'84 1*36 

The error due to the presence of oil clearly varies a 
good deal; in the first linseed cake it is considerable, in 
the second practically nothing. The percentage of oil 
in each of these cakes was about the same, but their 
character, as shown by the proportion of fibre, was 
widely different; they represent, indeed, the maximum 
and minimum amount of fibre found in linseed cake. 
The most striking among the other examples is that of the 
Indian corn meal, which, after removing the oil, is seen 
to contain but 1*36 per cent, of fibre. 

The possible source of error pointed to by these ex¬ 
periments is easily avoided. The oil is always sepa¬ 
rated by ether in the course of analysis, for the sake of 
determining its amount. The fibre can, therefore, be 
estimated after this operation without extra labour. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, January 22, 1867. 

M. Henry Beiitiioud has sent to M. Damour for analysis 
a specimen of an alloy, fabricated by the ancient races of 
the South American inhabitants, composed of copper, 
silver, and gold. It is in the shape of a thin plate, and is 
ornamented with figures in relief done by the hammer. 
On slightly bending it, it breaks. The colour is of a pale 
red tint, like that of copper. Specific gravity io'4i 
(water=i), and fusibility about the same as that of gold. 
Exposed to the flame of the blowpipe, it melts on charcoal, 
and on cooling acquires a greyish coating. Melted with 
borax in a small cupel it gives a bluish-green tint to the 
flux, and is transformed into a red globule, which is hard 
enough to resist the pestle when placed in a mortar, but 
which is flattened out under the hammer. Melted with 
phosphorous salt, this alloy gives a very deep bluish- 
green colour to the flux, and it remains in the state of a 
malleable yellowish-white globule. It is easily soluble 
in nitric acid, even cold, leaving the gold in a spongy 
state, preserving the form of the specimen submitted to 
experiment. 

Analysis gave the following results :— 

Gold . . . . . o’3549 
Silver . . . • • 0*1194 
Copper.o' <523 5 

0*9978 

The method was as follows 2—The alloy is first treated 
with nirric acid, leaving, as above stated, the gold in a 
spongy state. The silver is precipitated by a few drops 
of hydrochloric acid, in the form of chloride, which can 
be measured. A hot solution of potash precipitates 
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the copper rs an oxide, which can be washed, dritd, 
and -weighed in its metallic state by reduction in a 
stream of hydrogen gas (the method of MM. Millon and 
Commaille). We know of no natural composition of 
these metals alloyed in a like proportion ; gold and silver 
are frequently mixed together in the mineral kingdom, 
united together in different proportions, as is evident from 
numerous analyses, and especially those made by M. Bous- 
singault; but gold ore has never been found containing 
more than 4 to 5 per cent, of copper. We can therefore 
consider it certain that the 52 per cent, of copper indi¬ 
cated by the analysis in the alloy above stated has been 
added to argentiferous gold ores by the Indian manufac¬ 
turer either to give more rigidity to the metal or to 
increase its volume. This specimen of American arche¬ 
ology under notice formed part of the collection made by 
M. Jomard, recently purchased by M. Berthoud ; it was 
found in the ruins in the territory of Medellin, near the 
Magdalen river (New Grenada) ; its fabrication dates from 
a period which it is difficult to ascertain, but it may be 
considered as antecedent to the conquest of America. 

So wide is the field open for the different combinations 
of the hydrocarbons that nomenclature has become em¬ 
barrassing. M. Maumene recommends a system which we 
place before our readers. A uniform termination for the 
names of these substances has for some time past been 
used to denote the various compounds of the hydrocar¬ 
bons, ene in French and en in English. But this rule has 
not always been followed. Many names terminate in yle, 
and as many hydrocarbons end also in ine and ol, we 
have current [the four terminations for substances of the 
same nature en, yle, ine, and cl. 

It would be easy to return to the ordinary rules—that 
is .to say, 1. To give to all the hydrocarbons names having 
the same termination—en; 2. To render them as simple 
as possible ; 3. Not to attach the names to any theory ; 
4. To express as well as possible the composition of the 
substance. 

1. Considering C2H2 as a molecular unity, the group or 
class can be represented by C2nH2rt or (C2H2)„ in express¬ 
ing the values of n by the customary words dy, tri, tetra ; 
thus for the first group we may make use of these terms— 

Monene . . . C2II2 
Dyene . . . C4II4 or (C2H2)2 
Triene . . . C6II6 or (C2H,)3 
Tetrene . . . C8H8 or (C2II2)4 &c. 

2. For all the groups and classes in which the carbon 
dominates C2„II,B_„, the author proposes to insert between 
the Avoids mono, dy, tri, and the termination ene, the letter of 
the alphabet corresponding by its order to the value of x— 
for example, to designate the hydrocarbons C2„H„n_G, he 
places the letter F, as being the sixth letter of the 
alphabet, and we have— 

Monofene == 
Dyfene = 
Trifene = 
Tetrafene =C8H2 ? 
Pentafene = Cl0II4 
Hexafene = C12HG (benzine, benzol) 
Heptafene = Cl4H8 (toluene, toluol) 

3. For the groups in which the hydrogen predominates, 
C2nH2B4„ the author interposes between the syllables 
mono, dy, &c., and the termination en, the word hydro, Avhich 
is followed by the latter in the order of x. The result is 
the denoting of tAVO groups of names very short, and, at 
the same time, expressive. For example, the names of the 
hydrocarbides, C2,lH2,l+1, monohydro ending in ene, and by 
elision— 

Monhydrene 
Dihydrene 
Trihydrene 
Tetrhydrene 

This nomenclature, so simple, is accompanied by a slight 
inconvenience that can be easily got rid of. 

C2H3 (methyl) 
C4H5 (ethyl) 
C6H7 (propyl) 
C8H9 (butyl) 

1. The names of the 8th group C2„II2n..7 in pronunc'ation 
is confounded with that of the 10th, C2„If2„_]0, or 

Pentagine Cl0H3, Pentagene C10ll/. 
Hexagine C12H5, Hexagene C12H2. 

To remedy this, M. Maumene puts an i, thus— 
Pentageine, 
Hexageine, 
Heptageine, &c., 

and thus saves the trouble of a mistaken pronunciation. 
2. The names of the 3rd group C2bH2,„ and those of the 

9th C2nH2n_8 present a similar difficulty— 
Hexene, Hexhene, 
Heptene, Hepthene, 

or by elision— 
Hexahene, 
Heptahene, 
Octahene. 

There is no other difficulty. 
On the report of the Surgical Commission of Inquiry, and 

the awarding of prizes for meritorious labours, the French 
Photographic Society has presented a medal to MM. Jessie 
de Mothay et Marechal for their process of the production 
of vitrified photographic images on glass, crystal, porce¬ 
lain, and lava. Their processes, says the report, open a 
new field to photography by reproducing faithfully the 
very sketch of the artist. The successive employment of 
the iodo-cyanide and cyanide baths, which allotv of a 
thick coating of metal to be used, which it is necessary to 
deposit on objects of this nature, is in itself an improve¬ 
ment of considerable interest. F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, January 17. 

Professor W. A. Miller, M.D., V.P.R.S., President, 
in the Chair. 

Mr. Edaalvrd J. Sparks was formally admitted a FelloAV 
of the Society. The names of the following candidates 
were read for the second time, viz. James William 
Hudson, Ph.D., Principal of Trafford College, Man¬ 
chester ; Mr. Joseph Ince, Associate of King’s College, 
London, 26, St. George’s Place, Hyde Park Corner; and 
Mr. George Ottley, 196, Walworth Poad. For the first 
time were read the names of Mr. Jonathan Ilearder, 
Plymouth; Mr. B. B. II. Dairey, of the War Office; Mr. 
Frederick George, Cheltenham ; Mr. Martin Henry Payne, 
47, Mortimer Street, Cavendish Square; Mr. William 
Thurston Waite, 37, JeAvry Street; and Mr. Henry Weston 
Eve, M.A., Wellington College, Wokingham. 

The Secretary read a paper by Mr. T. E. Thorpe, 
Dalton Scholar, Manchester, “ On the Amount of Carbonic 
Acid contained in Sea Air." The author traced the history 
of previous researches, and referred particularly to the 
experiments of Lewy, who, in 1848, determined the 
amounts of carbonic acid and of the principal gaseous 
constituents in air collected over the middle of the Atlantic 
Ocean at different periods of the day and night. These 
analyses had been conducted in the eudiometric apparatus 
of Begnault and Beiset, w'hich subsequent experience has 
shown to give fallacious results. LeAvy indicated a con¬ 
siderable increase of carbonic acid during the daytime ; 
in fact, the amount of this constituent Avas said to vary 
betAveen 3*346 parts at 3 a.m., and 5*42 parts at 3 p.m., 
in ten thousand volumes of air under similar meteorological 
conditions, whilst the oxygen suffered a corresponding 
change from 2096 to 2106 volumes. The quantitative 
estimations described by Mr. Thorpe were made according 
to Pettenkofer’s method, an aqueous solution of baryta 
being employed to absorb the carbonic acid from a known 
volume of air, the excess of baryta being ascertained by 
the use of a standard solution of oxalic acid. The author's 
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first experiments were made in the Irish Sea in Augnst, 
1865, on board the “ Bahama Bank” light ship, which is 
situate seven miles from Douglas, Isle of Man, and con¬ 
sequently about equidistant from the shores of England, 
Scotland, and Ireland. The results and meteorological 
conditions are given in the form of a table, wherein it is 
seen that there is no perceptible variation in the amount 
of carbonic acid during the day and night, the hours of 
4 a.m. and 4 p.m. having been selected for the observa¬ 
tions, these times coinciding with the maximum and 
minimum temperatures. Similar experiments were made 
last year in many latitudes of the Atlantic Ocean during 
voyages to and from the Brazils. The results are nearly 
identical with the former, and the amount of carbonic 
acid is said to be 3*00 parts in 10,000 of air, as the general 
average of the whole series of seventy-seven observations. 

A second part of the author’s paper describes “ The 
Amount of Carbonic Acid contained in the Atmosphere of 
Tropical Brazil during the Rainy Season.” Para was 
the station selected for experiment; its position on the 
Amazon is eighty miles from the sea. In April and May 
last the proportion of carbonic acid was found to be no 
more than 3*28 parts, whilst 4 may be quoted as the mean 
result for the atmosphere of Europe. The latter figure is, 
however, known to be often exceeded in localities not far 
removed from the contaminating influences of manufac¬ 
turing operations and other causes. 

The President proposed a vote of thanks to the author 
for his interesting communication. 

Dr. Frankland was then invited to read a paper en¬ 
titled “ Synthetical Researches on Ethers.—Part II. Action 
of Sodium and Isopropylic Iodide upon Ethylic Acetate,” 
being a continuation of a memoir presented by himself 
and Mr. B. F. Duppa on a previous occasion to the 
Society.* The lecturer stated that two distinct classes of 
bodies resulted from the reactions already described—viz., 
1st. Products derived from the duplication of the mole¬ 
cule of ethylic acetate ; and 2nd. Bodies resulting from 
the substitution of one or more atoms of hydrogen in the 
methyl of acetic acid. Examples of the two classes were 
thus written,— 
Type of Carboketonic Ethers. Ethylic Disodacetate. 

COMe CNa.,H 
CIt, COEto 
COEto 

Dr. Frankland then showed the mode of formation of the 
last-named body, and the nature of the ethylic salt result¬ 
ing from the action of the iodide of an organic radical. 
Previous experiments had determined the results in the 
cases of the employment of the ethylic, methylic, and 
amylic iodides; the authors proceeded now to extend 
their investigations to the products obtained by the action 
of the isopropylic iodide. By the operation of sodium 
upon ethylic acetate, a carboketonic ether was formed, 
which was then digested with the isopropylic iodide em¬ 
ployed in excess. At the end of four hours the more 
volatile products were distilled off by the heat of a water 
bath, the residual portion was acidified with dilute sul¬ 
phuric acid, and again submitted to distillation. An oily 
liquid of agreeable odour passed over, which was a mix¬ 
ture of ethylic acetate, alcohol, isopropylic iodide, and 
two new bodies, one boiling at about i35°C., and the 
other when purified at 201° C. This last named sub¬ 
stance proved on analysis to be a true carboketonic ether, 
to which the name ethylic isopropacetone carbonate is 
applicable. Its formation was thus accounted for,- 

t COMe ( COMe 

+ CNaH 
( COEto 

Ethylic Sodacctone 
Carbonate. 

/3PrI = \ C/3PrII + 
( COEto 

Ethylic Isopropacetone 
Carbonate. 

Nal. 

When pure, its odour might be compared with that of 
“ damp straw in a state of incipient fermentation.” It is 

* Jov.r. dim. Sw-, vol, xix-, p. 395. 

not soluble in water, but easily miscible with ether and 
alcohol. Boiled with baryta this substance furnishes iso¬ 
propacetone, a mobile liquid possessing a powerful cam¬ 
phoric odour and a burning taste. An analysis of this 
substance led to the formula C6H120. Boiling point 
1140 C. It does not reduce a boiling solution of argentic 
nitrate, but gives the usual white crystalline body when 
mixed with an alkaline sulphite. Isopropacetone is con¬ 
sidered by the authors to be isomeric with Dr. Williamson’s 
ketone, boiling at 120° C., and also with ethyl butyral, 
which boils at 128Q C. There were indications of the 
existence of a second body containing two atoms of iso¬ 
propyl, but the ethylic di-isopropacetone carbonate has 
not yet been isolated. The other new substance, to 
which reference has already been made, boiled constantly 
at 134—1350 C., and proved to be Isopropacetic Ether. 
Analysis led to the formula C7H1402, and it is con¬ 
sequently isomeric with ethylic valerate. From this com¬ 
pound the Isopropacetic Acid was prepared, which boiled 
at 175° C., and had an odour similar to that of the 
normal valeric acid made from amylic alcohol. It is 
an oily liquid, soluble to a slight extent in water, and 
exhibiting acid properties. The silver-salt was prepared 
and analysed. Its formula is— 

c5h9a8o2= { CjSPrH, 
COAgO. 

The constitution of the new bodies is shown in the author’s 
paper by the aid of graphic formula?, and the existence 
of a third member of this group of isomeric acids is 
already ascertained, and will form the subject of a separate 
communication to the Society. It is the Trimethacetic 
Acid, having the formula— 

cm<4 
COHo. 

Dr. Frankland proceeded, finally, to institute a compari¬ 
son between the properties of isopropacetic and valeric 
acids, which are identical in all respects save one—viz., 
the power which the latter possesses in common with its 
ether of rotating a beam of circularly polarised light—a 
physical difference which fully bears out the authors’ 
theoretical assumptions based upon their different syn¬ 
thesis. 

A few remarks by Drs. Debus and Odling followed 
the reading of the paper, and the President proposed a 
vote of thanks to Professor Frankland and Mr. Duppa for 
their interesting communication. 

Professor J. A. Wanklyn then gave an account of a 
new mode of analysis in a paper entitled “ Titration of the 
Compound Ethers.” After referring to the unsatisfactory 
nature of the indications afforded by the combustion of 
the compound ethers as a guarantee of purity, Professor 
Wanklyn described a very expeditious and accurate mode 
of titrating them. Known quantities of the ether and of 
alcoholic potash were heated in a sealed tube, and the 
excess of alkali remaining was afterwards determined by 
a standard solution of sulphuric acid, the last stage of 
visible blue tint in the litmus serving as the point of 
saturation. A number of examples were given in illus¬ 
tration of the accuracy of the method. Thus, 100 parts 
of benzoate of ethyl, when saponified, should yield theo¬ 
retically benzoic acid capable of saturating 26*06 parts of 
potassium. The numbers found by experiment were 
25'77 and 25*78. 

The President having elicited some further particulars 
indicative of the rapidity with which these experiments 
could be conducted, 

Dr. Williamson said he considered the method now 
proposed by Professor Wanklyn would be likely to prove 
of great value, since the results of the ultimate analysis 
of these ethers were altogether unsatisfactory, and he 
thought it desirable to endeavour to extend the principle 
to the examination of other classes of bodies. 

A paper on “ Quantitative Analysis by Limited Oxida- 
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ilion. Examples : Lactic and Diethoxalic Acids,” by 
Messrs. Ernest T. Chapman and Miles H. Smith, was 
read by the first-named gentleman. The authors referred 
to a previous paper (Chapman and Thorp, Journal Chem. 
Soc., December, 1866), in which it was distinctly proved 
that the normal acids of acetic series are not attacked by 
dilute chromic acid. It was also shown that these acids 
resist attack, even in the nascent state. From this obser¬ 
vation it follows that all the carbon of alcohol, for instance, 
may be obtained in the form of acetic acid. The authors 
have oxidised the lactic and diethoxalic acids with a ten 
per cent, solution of bi-chromate of potash, containing just 
enough sulphuric acid to produce chrome alum if all the 
chromic acid were reduced. Lactic acid, as is well 
known, yields, when oxidised withbinoxide of manganese 
and sulphuric acid, aldehyde and carbonic acid. With 
the bichromate solution the same results are obtained. 
The authors, having carefully determined the amount of 
carbonic acid liberated, find that almost exactly one-third 
of the carbon passes off in this form, thus proving the 
equation:— 

COH™° } +0 = CMeHo + H30 + C02. 

Lactic acid. Aldehyde. 
They also determined the amount of acetic acid formed 

from a known weight of lactic acid, -which, converted 
into barium salt, proved to be within one or two-tenths 
per cent, of the quantity required on the assumption that 
one equivalent of lactic acid yields one equivalent of acetic 
acid. The authors find that diethoxalic acid (the acid ob¬ 
tained by Frankland and Duppa by the action of zinc-ethyl 
on oxalic ether) when treated with the above oxidising 
mixture splits up with the greatest ease into carbonic acid 
and propione. The former wras accurately determined, 
and found to correspond to one-sixth of the total amount 
of carbon in the compound. The propione also was de¬ 
termined. This was effected by operating in an atmos¬ 
phere of carbonic acid, and subsequently absorbing this 
gas by potash, by which device all loss from effusion is 
avoided. The result of this operation was that the 
amount of propione obtained was within o-6 per cent, of 
that demanded by theory. This was said to be the only 
instance on record of a volatile liquid having been de¬ 
termined with quantitative accuracy. These facts prove 
the following equation : — 

COHo° } +0=CEt,0+H,0 + c0, 
Diethoxalic acid. Propione. 

The propione was in its turn oxidised and made to 
yield acetic and propionic acids, which together amounted 
to 99'3 per cent, of the theoretical quantity. 

The proportion of oxygen required to convert the pro¬ 
pione into these acids was then determined, and found to 
correspond to three equivalents. This result was arrived 
at by precipitating the sesqui-oxide of chromium reduced 
by a given weight of propione. From the foregoing state¬ 
ment it appears that the following equation is true :— 

CEt20 + 03 = 4 C3H602. 
Propione. Acetic acid. Propionic acid. 

Finally, the authors state that quantitative analysis of 
many, perhaps most organic compounds can be effected 
by limited oxidation, and not only should we then learn 
the total amount of carbon, but also the form in which it 
exists in the compound under examination. The results 
obtained in the analysis of diethoxalic acid come out as 
sharply as in the best combustions. 

Mr. Chapman exhibited the appaiatus made use of in 
these experiments, and showed a sealed tube containing 
equal weights of glacial acetic acid and crystallised 
chromic acid, which had been heated for a period of four- 
hours in a water bath, without perceptible change or 
alteration of colour. 

The Secretary read a paper “ On the Preparation of 
Berberine from Coscinium fenestratum,” by John Sten- 

house, LL.D., F.R.S. The plant in question is a large 
rope vine growing in the forests of Ceylon and other parts 
of India. It is met with in commerce under the name of 
“ Colombo wood,” and berberine has already been ex¬ 
tracted from it by Mr. J. D. Perrins. The author obtains 
a larger yield of pure berberine, from 2 to 33 per cent., by 
exhausting the groundwood with subacetate of lead solu¬ 
tion instead of plain water. Part of the alkaloid separates 
out on cooling ; but a further quantity is obtained on add¬ 
ing an excess of nitric acid to the supernatant liquid. 
Lime or ammonia may then be used to decompose the 
nitrate, and the impure berberine resulting may be further 
treated, as described in the author’s paper, for the purpose 
of effecting its complete purification. Dr. Stenhouse re¬ 
commends the adoption of the same process for the extrac¬ 
tion of theine from tea. 

Another paper by Dr. Stenhouse stands over to be read 
at the next meeting ; it is entitled “ Note of some Varieties 
of Orchella Weed, and Products obtained from them.” 
Also a paper by Dr. T. L. Phipson, “ On the Eggs of 
Corixa mercenaria.” At a late hour the meeting was 
adjourned until February 7. 

LOYAL INSTITUTION OF GREAT BRITAIN. 

On Friday evening, Dr. Tyndall delivered a lecture at the 
Royal Institution, “ On Bounding and Sensitive Flames.” 
Commencing with the history of the subject, the lecturer 
stated he believed Dr. Higgins first noticed the sound¬ 
ing of a hydrogen flame when enclosed in a glass 
tube ; and with regard to the second part of the subject— 
sensitive flames—that the jumping of a naked fish-tail 
flame in response to musical sounds was first noticed by 
Professor Lecomte. He made the important discovery 
that the flame did not jump until near flaring. 

In the first experiment, in which a candle was moved 
rapidly through the air, a fluttering noise was produced, 
and a continuous band of light, slightly indented, or raised a 
little at the extremities, was visible. Blowing against a 
candle caused a similar fluttering sound, indicative, as in 
the preceding case, of a rythmic action. When a fluttering 
of the air is caused at the embouchure of an organ-pipe, 
the resonance of the pipe reinforces that particular pulse 
of the flutter whose period of vibration coincides with its 
own and raises it to a musical sound. Dr. Tyndall blew 
into the embouchure, and obtained a musical note from an 
organ-pipe in this way. When a gas-flame is introduced 
into an open glass tube, the sound is produced in the 
same manner. The pitch was shown to be dependent 
upon the length of the tube, by using tubes of various 
lengths. 

The fact that the vibrations of the flame consisted of 
partial extinctions and revivals was beautifully illustrated 
by throwing an image of the flame on to a screen by means 
of a concave mirror ; when tJtie current of air which pro¬ 
duced the fluttering was stopped, a continuous band of 
light was produced by moving the mirror ; when the flame 
was vibrating the image projected consisted of a chain of 
luminous spots. The possibility of making the vibrations of 
a singing flame start a silent flame was shown thus :—Two 
flames were enclosed in glass tubes which had cardboard 
sliding tubes, by which the length of the tube could be 
altered ; one flame wasmadetosoundbyadjustingthelength 
of the tube, and the vibration of this speedily caused the 
other to sound, which up to that time had been silent. Both 
flames must be so nearly in unison as to produce distinct 
beats. The sound of a flame in a glass tube was changed 
markedly by a membrane cover being placed upon the 
tube. Afterwards a fishtail burner was brought over the 
same tube, the broad side of the flame being at right angles 
to the axis of the tube ; it immediately emitted a note of 
the same pitch as that of the sounding flame in the tube, 
but of peculiar tone—in fact, the same as that produced 
by the membrane in the previous experiment. Blows upon 
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the anvil, whistling, and other methods of causing vibra¬ 
tions to be communicated to the air, were shown to have 
no effect upon an ordinary candle-flame,'but upon distort¬ 
ing it by means of a blowpipe, it jumped upon blowing' a 
whistle. By the position in which the blowpipe was placed 
with regard to a fishtail flame, the latter was cut in two ; 
when in this condition it became altered in shape by the 
sound of the whistle. 

In the next experiment a bat’s-wing flame was used, 
which was not at all affected at first, but by increasing 
the pressure of gas it became very sensitive, and shot up 
a number of forks each time the -whistle was sounded; it 
■was similarly affected by a blow upon the anvil from a 
hammer. Two flames, the one short and forked, the other 
long and straight, exactly interchanged their character 
upon a whistle being blown. Dr. Tyndall explained that the 
apathy or sensitiveness of these flames depended upon the 
pressure of gas ; and to have the pressure at his command 
the gas was supplied from a small gas-holder in the lecture 
theatre. The flames were clearly shown to be scarcely 
affected by low tones ; one flame of nearly 20 inches long 
was of marvellous sensibility, a tap on a distant anvil 
knocking it down to 8 inches. Tuning forks of low pitch 
had no effect whatever upon it, but it immediately 
responded to the overnotes of the forks. Similarly the 
blow of a hammer upon the table had no effect upon a 
flame, while a blow upon the anvil immediately affected 
it. Illustrative of the same fact, an inverted bell 
was made to vibrate, and produced a loud deep tone. 
No effect was produced upon the flame, but a coin brought 
in contact with the vibrating metal raised the pitch, and 
the flame, previously twenty inches long, fell, and re¬ 
ascended immediately. The human voice evidently 
affected it, some sounds more particularly. The sound 
of the vowel U had no effect upon the flame ; O scarcely 
any, while E affected it strongly 5 the sound “ Ah ! ” was 
immediately responded to by the flame. Dr. Tyndall 
recited a few lines from Spenser, in which particular 
words attacked the flame markedly. The winding up of 
clockwork, little jets of compressed air issuing from a 
small orifice, and a u hiss,” all affected the flame so rapidly 
that we could not detect the interval of time between the 
sound and its effect. These last sounds were made in the 
gallery by Dr. Tyndall’s assistant. The lecturer stated 
that the rustling of a lady’s dress drove the flame frantic ; 
and it was very evident during the lecture that the occa¬ 
sional whispering of the audience affected it powerfully. 

ACADEMY OF SCIENCES. 
January 21, 1867. 

(From our own Correspondent.) 
M. Le Yerrier requested the insertion in the Transactions 
of the Academy of some notes relative to examinations of 

■the eruptions of Vesuvius, and the newly sprung-up isles 
of Santorin, made by M. Fouquie, well known by his 
observations and studies thereon; also his experimental 
researches on the indices of refraction of saline solutions. 
His aim was to ascertain whether the law as laid down by 
Biot and Arago relative to gaseous mixtures was equally 
true for liquids. Having made experiments upon 153 
solutions, he came to the following conclusions, giving, at 
different temperatures for each body, its chemical com¬ 
position, specific gravity, and index of refraction :— 

The number representing the index of refraction varies 
according to the temperature. From 50° F. to 203° F., 
this variation often attains the hundredth part, and is 
greater in proportion as the liquor is the more concen¬ 
trated. Its refringent power diminishes when the tempera¬ 
ture is increased, and this diminution from 50° F. to 
2030 F. is about the thousandth part of the original size. 
The dispersion diminishes also with the temperature. In 
the same interval the distance between the two lines A 
and B of the spectrum can present a difference of a 

thousandth part. The law of Biot and Arago, that the 
index of a mixture of two gases is the mean between that 
of the two elements which constitute it, is not strictly 
true in the case of its application to liquid mixtures ; yet, 
however, it may be regarded as a very close approxima¬ 
tion, differing little from the truth, for a great number of 
saline solutions. 

“ The Academy is already aware,” said M. Coste, in a 
communication made on the 21st, “ by communications 
made by several naturalists, that I have organised at 
Concarneau, with the co-operation of Mr. Gerbe, and the 
master pilot Guillon, an observatory of the inhabitants of 
the ocean, which is one of the most interesting innovations 
of modern times. There, in a reservoir 1794. square yards 
in extent, and 10 feet deep, divided into six compartments, 
hollowed out of solid granite, and defended by thick walls 
against the violence of the waves, we have succeeded, by 
means of sluice gratings that can be opened and shut at 
will, in imitating so well the flux and reflux of the tide 
that the most concealed organic phenomena of the deep 
are accomplished under the eyes of the observer. Not 
only do the greater portion of the species live there in a 
state of complete domestication, exhibiting their habits of 
life, but they carry on their reproduction, and offer a new 
field of inquiry to the embryogenist. We cite a few 
examples.” The master pilot, Guillon, wrote to M. Coste 
that at the beginning of April, 1866, he had placed a 
couple of the small species of Squalus Catulus (Linn.) in 
one of the compartments of the aquarium. The female 
laid eight eggs during the month. These were hatched 
in the commencement of December. The incubation 
therefore lasted about nine months. The young animals 
are thriving. Thus, a phenomenon of the most delicate 
organisation was accomplished artificially with as much 
regularity as if it had taken place in the great deep. 
This is, in the opinion of M. Coste, one of the great decisive 
proofs of the perfection of the vast hydraulic apparatus 
in which he makes his experiments ; thanks to this per¬ 
fection, the reproductive process can be watched from 
day to day, from hour to hour, as well as that of a 
fowl from the very egg. There is also an aquarium in 
an adjoining building, furnished also with all appliances 
for closer examination, dissections, lecture-rooms, &c. In 
this laboratory, M. Coste offers a generous hospitality to 
all friends of science, and in it are drawn up all the 
regulations relative to the fishing laws. 

M. Leverrier took up the discussion, raised by him on 
the 17th inst., at the monthly meetings of the Scientific 
Association of France, relative to the shower of falling 
stars during thq month of November. His theory, or 
rather, properly so to speak, his hypothesis, is in stiict 
analogy with that of Sr. Sciaparelli. At an early date, 
that is to say before the year 126 of the Christian era, 
these nebulous masses were of a spherical, or some other 
shape. At that period Uranus caused them to go out of 
their path, partly or wholly, and describe an elongated 
orbit, which brings them within reach of the attraction of 
the earth. The major axis of this ellipse is equal to about 70 
diameters of the earth. In 333; years the cluster performs 
the revolution of its orbit, and its length is such that it 
occupies such a space that the duration of its perihelion 
passage is more than a year. M. Leverrier does not 
affirm the creation of the falling star clusters of Novem¬ 
ber, but he demonstrates the possibility by comparing the 
principal positions and elements of the orbits of the nebu¬ 
lous masses, and of Uranus at the period of the year 
126’212 of our era. 

Cfolrt Amalgam.—Three pounds of amalgam, from 
which the liquid metal has been carefully pressed out, 
will yield one pound of gold. The gold remaining after 
the quicksilver has been driven off by the heat from the 
amalgam is a porous mass, somewhat resembling sponge 
cake in appearance.— Hitters Resources of California. 
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NOTICES OE BOOKS. 

Intensity Coils ; IIow Made and IIoio Used. By “Dyer.” 
London : Suter, Alexander, and Co. 

The induction coil lias now come into sucli general favour 
and is used for such, varied purposes, as a. medical instru¬ 
ment, a means of scientific research, and an amusing toy 
for winter’s evenings, that several treatises have lately 
appeared, describing the best methods for its manufacture 
and management. The object of the little work before us 
is explained in the following manner in the preface : — 

“What is an intensity coil ? How does it differ from 
other coils ? How is it made ? What will it do ? These 
and similar questions are being continually asked, and to 
furnish intelligible replies to them the following pages 
have been written. 

“ It is not a scientific treatise that is here offered to the 
public, but simply the necessary instructions that those 
who want to make or use intensity coils desire to obtain.” 

For these purposes the writer gives a short abstract of 
all the important electrical laws that are connected with 
his subject, and the general characteristics of dynamic 
and current electricity ; having done which he proceeds to 
state the best manner of forming a tolerably powerful 
coil, concluding with a list of the experiments that may be 
performed with it when made. The following notes on 
the manufacture of the coil show some of the principal 
precautions necessary to be taken to insure perfect 
insulation :— 

“ The primary wire consists of copper wire covered with 
cotton or silk, and of a size known as No. 15 or No. 16, 
averaging about 18 to 20 yards to the pound. One end 
of the wire is to be passed from the inside through one of 
the holes in the reel end, and then carefully wound over 
the cylinder up to the other end, and then back again, so 
as to form two layers of wire one over the other. 

“ When the primary -wire is laid on, it should be 
varnished with two or three successive coats of varnish 
composed of shellac dissolved in spirits of wine. Care 
should be taken that one coat be thoroughly dry before a 
second is put on. The varnish should be thin, so that it 
may be readily absorbed by the covering of the wire and 
conveyed to the underneath layer.” 

The secondary wire “ is also formed of copper wire, but 
it must be covered with silk, and of a size known as No. 
39, averaging about 100 yards to the ounce ; the quantity 
required wilL be about 800 yards. In winding this wire 
on the reel the most scrupulous care is needed, not only 
to avoid any break in the wire, but also any kink or bend 
in it. One layer of wire is to be laid on at one time, and 
then most carefully varnished with shellac varnish, and 
when dry covered with four or five layers of gutta-percha 
tissue.” 

Any one possessed of a slight amount of mechanical 
skill would find no difficulty in the construction of a coil 
with the assistance of the directions given in this work. 
The many, therefore, who would prefer to construct their 
own instruments rather than purchase them will welcome 
this book as a valuable auxiliary, and will suffice to insure 
its success. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Sitzungsberichte der Kaiserlichen Akademie der Wissen- 
schaften (Mathematical and Natural History Section). 

July, 1866.—Ad. Weiss : “ Researches on the History of 
the Development of Colouring Matter in the Vegetable 

Cells."—IJnger: “ Short Notice on the Fossil Wood from 
Abyssinia.”—Isciiermak “ On Sulphide of Silver (Silber- 
kies).” 

Jahrbuch der Kaiserlich-Kbninglichen Geologischen 
_ Iteichsanstalt. 

No. 3, 1866, July, to and inclusive September.—“ The 
South ■ West End of the Trachytic Formation of the Region 
of Schemnitz-Kremnitz,” by von Adrian, with numerous 
and valuable Mineralogical Analyses, by von Som- 
maruga and others.—“ Scientific Researches in the 
Laboratory: (a) Four Analyses of Divers Varieties of 
Basalt,” by von Sommaruoa ; (b) “ Analysis of Melaphye," 
by the Same; (c) “ Analysis of Badeschlamm—i.e., Mad 
Deposited from a Natural Spring(d) “ Analysis of 
Braunkohle occurring in Carynthia ;" (e) “ Hydraulic Lime 
from Nadioorna;” (f) “ Analysis of English and Bilin 
Emery f (g) “ Analysis of Braunkohle from Ghymes, 
Hungary." 

Monatsbericht der kbniglich-Preussischen Akademie der 
Wissenschaften zu Berlin. 

August, 1866.—Hr. Rammelsberg “On Phosphorous 
Acid."—Drs. Kummer and A. W. F. Hofmann “ On the 
Action of Oxalic Acid upon Aniline."—Sell and Lippmann 
“ On the Action of Mercuride of HU thy l on Monobromacetic- 
JEthyl.” — Dr. Rud. Weber “ On the Formation of 
Protoxide of Nitrogen during the Action of Sulphurous Acid 
upon Nitrous and Nitric Acid." 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patbnt Agbnt, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

3171, J. T. A. Mallet, Boulevart St. Martin, Paris, 
“ A process and apparatus for producing jointly or sepa¬ 
rately oxygen and chlorine from the same chemical sub¬ 
stance and in the same apparatus.”—Petition recorded 
December 3, 1866. 

3195. C. E. Brooman, Fleet-street, “Improvements in 
the manufacture of colouring matters.” A communication 
from C. Lauth, Paris.—December 5, 1866. 

3269. J. Baggs, High Holborn, Middlesex, “Improve¬ 
ments in the manufacture and treatment of hydrochloric 
and nitric acids.” 

3273. C. E. Brooman, Fleet-street, “Improvements in 
the treatment of lead and argentiferous litharge.” A com¬ 
munication from F. Cordurie, Toulouse, France.—Decem¬ 
ber 13, 1866. 

3293- F. W. Reeves, Cambridge Terrace, Notting Hill, 
and J. B. Muschamp, Pembroke Road, Middlesex, “ An 
improved explosive substance.” 

3303. J. W. Swan, Gateshead, Durham, “Improve¬ 
ments in the treatment of gelatinous tissues, of gelatine 

’ and gum, and of compounds containing such substances.” 
3310. G. A. Neumeyer, Doblitz, Prussia, “Improve¬ 

ments in gunpowder for mining purposes.” 

Notices to Proceed. 
2218. R. Irvine, Magdalen Bridge, near Musselborough, 

Midlothian, “ Improvements in treating and purifying 
water.”—Petition recorded August 28, 1866. 

2470. G. E. Van Derburgh, New York, U.S.A., “ Im¬ 
provements in the composition and production of artificial 
stone, cements, and other compositions.”—September 25, 
1865. 

3047. C. E. Brooman, Fleet Street, “ A new or im¬ 
proved process or method of coating or covering iron and 
steel with copper or copper alloys.” A communication 
fromM. Bernabe, Paris.—November 20, 1866. 



Chemical News, ) 

Jan. 25, 1867. | Correspondence—Miscellaneous. 47 

CORRESPONDENCE. 

Commercial Analyses. 

To the Editor of the Chemical News. 
Sir,—I did not know that analysts were classified as 
“high" or “low” till I read your correspondent’s letter 
in No. 370 ; hut the following analysis was evidently 
made by a member of the latter division. Certainly either 
the fee or the work is too low ; yet he has written a book 
and has initials to his name. Let us hope he is the only 
“ low ” person known at Burlington House. 

I am, &c. N. D. 
Analysis of a Sample of Superphosphate. 

Moisture. 
Water of combination, with a little organic matter 

(containing nitrogen '25 ; equal to ammonia *30) 
Biphosphate of lime (equal to bone-earth made 

soluble 13 'o 3) . 
Insoluble phosphates ...... 
Sulphate of lime ....... 
Alkaline salts ... .... 
Insoluble earthy matters ..... 

12’42 

I2’05 

8*35 
16 ’64 

34-'5* 

IO'82 

5-2° 

Fee, 11. is. 
IOO 'OO 

The Use of Gun Cotton in Blasting. 

To the Editor of the Chemical News. 
Sir,—A letter appeared in your impression of January 4, 

in which our name was coupled with the manufacture of 
gun cotton, and as the remarks there made are somewhat 
calculated to injure us, we trust you will allow us a short 
space for an explanation. 

The description given by your correspondent as to the 
best mode of using this material is correct so far as it 
describes the ordinary operations of the miner when 
blasting with powder, the conditions under which this 
well-known compound can be used being identical with 
those required for gun cotton, our object having been so 
to arrange cur manufacture that the employment of the 
two materials should assimilate as much as possible; but 
here the correctness of the description ends. Gun cotton 
is in every respect as safe, many report it safer than 
powder ; one great danger of the latter, viz., its liability 
to leave grains adhering to the sides of the hole upon 
which friction from the tamping rod is constantly taking 
place, is altogether removed, the cotton goes in a mass to 
the bottom of the hole, and no residue forming a train by 
which the entire charge is exploded ever remains. 

The experience of your correspondent as to results is 
so opposed to our own and to that of a large number of 
consumers, as notified to us by their letters, that wre have 
no hesitation in saying the trials have not been properly 
made. In using more than one length of cotton the fuse 
should not be carried through the whole of the charges, 
such an arrangement being likely to prevent the simulta¬ 
neous ignition of the pieces, thus retarding the combustion 
and diminishing the effect; and this was undoubtedly the 
cause of the poor result obtained by your correspondent. 
Properly applied, the cost of gun cotton (tested by the 
wrork done) is less than that of powder. 

We have lately prepared a very condensed charge, one 
inch of which will be found equal to six inches of powder. 
Of our 1inch diameter, five inches in length are equiva¬ 
lent to one pound of powder, and can be supplied foi^d. 
By the use of this in hard granite rock, a large saving in 
boring is effected; the charges slip readily into the hole, 
leave no residue on the side, and only require to have the 
fuse connected with the uppermost piece; the total 
absence of smoke, comparative freedom from danger, 
portability and convenience of form, combined with the 
saving in labour and material, are advantages which are 

bringing gun cotton largely into use, and are thoroughly 
appreciated by those workmen who, by a proper and 
judicious application, have reaped the full benefit to be 
derived from it. Thomas Prentice & Co. 

173, Fenckurch Street, London, EX'. 

. Organic Matter in Water. 

To the Editor of the Chemical News. 
Sir,—Having observed no reply to your correspondent 
“ B. J. G.,” in your impression for Dec. 28, 1866, I would 
suggest to him the following method of determining the 
character and origin of the organic matter in waters. If not 
theoretically perfect, it possesses a practical value, and is no 
doubt substantially identical with that in use by Hr. 
Letheby. It depends upon the fact that animal matters 
of the kind which find their way to the sources of drink¬ 
ing water may be regarded as invariably containing nitrogen, 
and as yielding by their decomposition one of the two 
nitrogenised bodies, ammonia and nitric acid, which are 
sufficiently easy of detection. Hence, if a water be found 
to exercise a palpable deoxidising action upon perman¬ 
ganate of potash solution, wdiich cannot be explained by 
the presence of any inorganic constituent (such as the proto¬ 
salts of iron, &c.), and at the same time is free from both 
the above-mentioned bodies, the inference is inevitable 
that organic matter—not of animal, and therefore of 
vegetable origin—exists in the water. As regards the 
formation of these two compounds in waters subject to 
animal pollution, it appears highly probable that the action 
is successive, an early result of the breaking up of the 
chemically complex animal substance with simpler forms 
being ammonia, while nitric acid is produced by the 
gradual oxidation of the latter; a reaction analogous to 
that exhibited in the common lecture experiment, where a 
spiral of platinum wire is retained in a state of ignition by 
the heat resulting from the oxidation of gaseous ammonia, 
orange fumes of pernitrie oxide appearing in the vicinity 
of the wire. Such, indeed, is most probably the history 
of the nitre obtained from the nitre beds, and hence of 
nearly all the nitric acid of commerce. If the theories 
above stated be well founded, it is evident that highly 
important conclusions may be drawn from the presence of 
ammonia and nitric acid in waters. Thus, if we find 
ammonia alone, we may infer that the animal contamina¬ 
tion is of recent standing ; while the detection of nitric 
acid also would imply that sufficient time had elapsed 
since the first infiltration of foul matters for the 
oxidation of the ammonia. Again, if nitric acid, and no 
ammonia be found, we may assume that the impurity of 
the water is of a temporary or intermittent character, and 
that its pollution had ceased some little time before the 
specimen examined was drawn. Each of these cases has 
been met with in practice by the writer. With respect to 
the estimations of organic matter by permanganate of 
potash given by Dr. Letheby in his accounts of the 
metropolitan waters, he seems to make use of the beautiful 
system lately brought before the Chemical Society by Hr. 
W. A. Miller, the organic matter being apparently 
expressed in terms of crystallised oxalic acid, the substance 
used by that chemist for the titration of the permanganate 
solution. I am, &c. 

Tiios. P. Blunt, B.A., F.C.S. 
Shrewsbury. 

MISCELLANEOUS. 

&rai>liitic Moron.— Professor Wohler informs us 
that the February number of the Annalen will contain a 
notice of a further examination which he has made upon 
the copper-coloured, tabular,hexagonal crystals discovered 
by TM. Heville himselfVJand supposed to be graphitic 
boron. This is now proveerto be a combination of boron 
and aluminium, A1B2. 
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JTcw filtering' Apparatus.—An economic filter 
and percolator has been devised by Mr. E. W. Hart. 
By an ingenious combination of syphon-tube and 
filtering medium, any test liquid may be drawn from a 
bottle in a state of limpidity, and, if necessary, returned 
again turbid to the stock for refiltration. By slight modi¬ 
fications the apparatus is used for filtering alcoholic 
ethereal or caustic alkaline solutions out of contact with 
the air, and it can be adapted to a water bath so as to 
admit of the filtration of gelatinous liquids. The appa¬ 
ratus is specially contrived for use amongst photographers, 
but it is evident that there are many uses in chemical, 
pharmaceutical, and manufacturing laboratories to which 
this apparatus can be economically applied. 

Conduction of Sound l»y Hydrogen and Ail*. 

—Professor Tyndall, in his first lecture on “Vibratory 
Motion," delivered at the Royal Institution on Tuesday 
last, showed a novel experiment, illustrating the very low 
conductivity which hydrogen possesses for sonorous vibra¬ 
tions. A bell, struck by clockwork, was placed under the 
receiver of an air pump, and the air exhausted as perfectly 
as possible. It was stated that by applying the ear close 
to the glass a faint sound could still be heard. The ex¬ 
hausted receiver was then filled with hydrogen, when the 
bell was again • heard to sound, although faintly. On 
pumping out the hydrogen all trace of sound entirely dis¬ 
appeared, even though the ear were placed close to the 
receiver. Plydrogen being about fifteen times lighter than 
air, it might be considered that sound would travel in an 
atmosphere of hydrogen as readily as it would in air ex¬ 
hausted to two inches barometric pressure. But on trying 
the experiment it was found that when two inches of air 
were passed into the receiver, it allowed far more sound of 
the bell to pass through it than did the full atmosphere of 
hydrogen, showing that conductivity for sound depended 
upon something more than mere density. It was then 
shown that sound travelled with almost the same ease 
through air exhausted to half its normal density that it 
did at the ordinary pressure. 

The Chemists.’ hall.—A ball will be held at Willis’s 
Itooms, King Street, St. James's, on Wednesday next, 
January 30, under the patronage and support of the 
leading members of the trade, the surplus of which will be 
given to the Benevolent Fund of the Pharmaceutical 
Society. The following gentlemen have already consented 
to become stewards :—W. II. Barker, Esq., James Bass, 

/ Esq., W. H. Bell, Esq., llobt. Bentley, F.L.S., J. Bourdas, 
rfrj Esq., Elias Bremridge, Esq., Chas. Croydon, Esq., Robt. 

Curtis, Esq., Edward Ilarvey, Esq., A./Hinton, Esq., 
Theophilus Redwood, Pli.D., C. H. Savory, Esq., W. A. 
Tilden, Esq., A. C. Trotman, Esq., II. S. Starkie, Esq., 
and II. B. Warwick, Esq. Application for tickets to be 
made to the following stewards, who form the committee : 
.—Dr. John Attfield, 18, Beacon Hill, N. ; Mr. Thomas 
Billing, 143, New Bond Street, W. ; Mr. Itichcl. Forrest, 
81, Hatton Garden, E.C.; Mr. G. J. Haddock, 338, Oxford 
Street, W. ; Mr. S. A. Letts, 89, Long Acre, W.C. ; Mr. 
T. D. Watson, 18a, Basinghall Street, E.C. ; Mr. Henry 
Smith, Honorary Secretary, 37, Wigmore Street, W. 
Tickets, including supper, wine, and refreshments during 
the evening, lady’s, 10s. 6d., gentleman’s, 15s. Cooteand 
Tinney’s band will be in attendance. It gives us great 
pleasure to draw attention to the above. No pains have 
been spared to make the gathering thoroughly respectable. 
Each ticket is countersigned by a steward, who is respon¬ 
sible for the holder, and. tickets are only issued to persons 
who are in some way known to those who have under¬ 
taken the management of the affair. It promises to be 
very successful, and it is to be hoped that it will be the 
first of an annual series. With a conference in the 
summer and a ball in the winter, something must be done 
towards breaking down exclusiveness and jealousy, and 
establishing a kindly feeling amongst those following a 
common calling. 

Meetings for tlic Week. 

Monday, January 28. 

Medical Society, 8 p.m. 
Tuesday, January 29. 

Iloyal Institution, 3 p.m. Professor Tyndall, F.R.S., 
“ On Vibratory Motion, with special reference to Sound.” 

Wednesday, January 30. 
Society of Arts, 8 p.m. 

Thursday, January 31. 
Iloyal Society, 8 4 p.m. 
Royal Institution, 3 p.m. Professor Tyndall, F.R.S., 

“ On Vibratory Motion, with special reference to Sound.” 
Friday, February 1. 

Royal Institution, at 8 p.m. J. Scott Russell, Esq., 
F.R.S,, “ On the Crystal Palace Fire.” 

Saturday, February 2. 

Royal Institution, at 3 p m. G. A. Macfarren, Esq., 
“ On Harmony.” 

Z ANSWERS TO CORRESPONDENTS. 

Vol. XIV. of the Chemical News, containinga copious Index, is now 
ready, price 11s. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have tlieir copies bound for zs. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock, 
Vol. XV. commenced January 4, and will be complete in z6 numbers. 

*** In publishing lettei-s from our Correspondents we do not thereby 
adopt the views of tbe writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

X.—It was an oversight. The review has not yet appeared. 
T. R. 0.—The processes directly. The tables when ready. No 

biographical notice has been published in England. 

F. C. S.—The attempt to induce crystallisation of the fused glycerin 
by the introduction of a fragment of solid glycerin was made, but 
without success. 

T. Jones.—Dissolve standard silver in niti’ic acid, evaporate, and 
fuse. Then dissolve in ammoniacal water, and add sulphite of 
ammonia. On heating, pure silver wdll be precipitated. Wash this, 
and dissolve it in nitric acid, evaporate to dryness, fuse, and re¬ 
crystallise. The product will be pure nitrate of silver. 

Phosphide of Magnesium.—We have received a letter .from Mr. 
Thomas P. Blunt, of Shrewsbury, containing- an account of further 
experiments on the phosphide of magnesium, but as they are at 
present incomplete, and tbe author has not yet bad an opportunity 
of meeting tbe charges of inaccuracy brought against him by Mr. 
Parkinson, the further discussion of the subject must necessarily 
stand over until the appeai-ance of the forthcoming Journal of the 
Chemical Society, which will no doubt contain the official report of Mr. 
Parkinson’s statements at the meeting of the 6th ult. 

Analyses of Phosphates.—A correspondent writes :—“I could men¬ 
tion some awkward facts as to these determinations ; perhaps more 
where five guineas have been paid than where 10s. 6d. or zis. I have 
had superphosphates, which could not contain over 30 per cent, total 
phosph ites, and perhaps of this 24 per cent, or Z5 per cent, soluble, 
certified, to my great astonishment, 30 per cent, soluble, and total 
34 per cent. Can you wonder if my partner, who is not a chemist, 
hunts up a * high ’ analyst who is a great authority amongst agricul¬ 
tural clubs, and parades his analysis of 30 per cent, soluble, in pre¬ 
ference to one wlio only gives 25 per cent., the samples being identical 
in every way?” 

Ansell’s ' Fire-damp Indicator.—Mr. Ansell has drawn our attention 
to a slight error which appeared in our “ Answers to Correspondents ” 
for January 4. It was there stated that a full account of the “ Indi¬ 
cator,” written by Mr. Ansell himself, appeared in the Chemical News, 

vol. xii., p. 280. The article in question was, however, written by 
Mi\ McLeod, and contained many well-merited compliments to Mr. 
Ansell. This gentleman is, therefore, anxious to disclaim the author¬ 
ship of expressions which, although they might justly and gracefully 
be applied to an inventor by an impartial writer, would confer no 
honour if written by the discoverer himself. 

E.K.—The word teratomic, which his puzzled you in the “Dic¬ 
tionary of Science,” is evidently a misprint for tetratomic. The mix¬ 
ing up of Latin and Greek is therefore only apparent. You can have 
no° better book for initiating you in the mysteries of modern 
chemistry and nomenclature than Dr. A. Wurtz’s “ Introduction to 
Chemical Philosophy” advertised in our pages. The temperatures 
you quote are certainly very low. But was the thermometer trust¬ 
worthy ? 

Received.—“A New Chemical Nomcnclalure,” by T. D. Tillman, 
A.M., New York. 
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LONDON WATER: PAST, PRESENT, FUTURE. 

PEESENT. 

Many eminent observers have come to the conclusion 
that evil effects follow the use of the London water, and 
notably, according to some, in the production of cholera. 
This has been inferred from the limited area where the epi¬ 
demic of 1866 raged at first, being supplied by one London 
company, and the area was mapped out as being bounded 
by the supply of this water. But never more than now 
has water-supply as a cause of epidemic disease been in 
less favour than at present. These diseases are almost 
without exception most fatal among the lowest classes, 
and amongst these the care of separating sewage emana¬ 
tions from the water supply is least provided against. 
In a district where an epidemic is raging, foul cisterns or 
butts, without exception, will be found for the storage of 
water, sometimes for thirty-six hours (from deficiency as 

regards quantity), communicating with the storage for 

sewage by a waste-pipe without tap or syphon. Poison 

is in the sewage, and there is a direct communication be¬ 
tween the sewage and water, from defect of local appliances, 
and where one house is so supplied, the whole street built 

on the same plan will be only a repetition of the copy. 
But it is absurd to compare local defects of supply and 

storage with chemical analyses made at the spot whence 
the water is supplied. The evidence of the chemists 
before quoted shows that the purer the water the more 
readily will it carry poisonous matters, from the in¬ 
organic matters in the water being in a slight degree 

disinfectant. If, then, with the present water service, at 
once for sewerage and house supply, an impure water 

could prove such a fatal vehicle, what would have been 
the state of affairs if pure soft water had been used P 

Of course the general introduction of sewage into water 
must be guarded against, but the local causes, acting in 
a very limited area, are infinitely more important, from 
greater concentration and smaller means of oxidation. 

In a word, do not let us confuse the quality of water as 
supplied from the filtering beds with that which is actually 

in household use ; let the chemical and engineering 

bearings of the subject be always carefully separated, 
and we shall in all probability find, if the water be 
drunk as it is supplied from the filtering beds, that, except 
on the score of hardness, the present London water is as 
wholesome as chemical analysis has proved it to be. 

The chemical means of rendering the London water 
still better, as lately suggested, have more interest when 
discussed in relation to the future. No one has asserted 
that the Thames water had anything to do with the 
late epidemic, and its water is inferior to that from the 
Lea. The sewage tidal reflux does not probably reach 
the water, when it is obtained for drinking purposes, in 

any case; but that from towns on the banks of rivers 
above such sources would be less thoroughly oxidised in 

a small stream than a large one. Sir Benjamin Brodie 

has expressed his conviction that the noxious quality 
imparted to the Thames water by the sewage of Oxford 

is not removed by the time this water reaches Tedding- 

Yoi*. XY. No, 374‘^fis^Eic j, 1867. 

ton Lock. If this were so, the River Lea must be in a 

dangerous state. But we maintain that such matters 
should be disinfected by natural and rational means, 
and their introduction for the future should be provided 
against. We cannot think that such matters, if present, 
could escape detection by the present accurate use of 
potassic permanganate, however fallacious its use may 

sometimes be. The quantity of oxidisable matter at 
present in the London water cannot be compared with 
that existing in 1851, from the fact that the means of 
testing for it have only lately been applied. The colour 
of the water has certainly been improved by filtration, 
but the temperature is still very variable. It has been 
shown that the Thames supply is almost inexhaustible, 
and the only reason for its abandonment urged by the 
Commissioners was the introduction of sewage, which 
now is being yearly diminished in quantity. The ap¬ 
plicability of river water, then, turns upon the sewage 
question, and on this account the Thames water is a good 
source for supply, if it be properly used, and there cer¬ 
tainly is no reason for smaller and more dangerous 
streams to be pressed into service while it exists. 

SCIENCE AND FIRE-DAMP. 
The sciences of chemistry and physics have of late years 
been so fully under the control of reason, have admitted 
of such easy application, and made such steady progress, 
that the public generally look to the masters of them for 
remedies against evils that continually are arising, 
whether under anjold or a fresh form ; and timely re¬ 
medies have been so often thus supplied, dangers and 
difficulties have been so successfully, because rationally, 
met, that it almost seems, with our present amount of 
knowledge—however imperfect it may be—that a diffi¬ 
culty has only to arise for it to be thoroughly subdued. 
Numerous colliery accidents that have occurred recently, 
both in England and on the Continent, arrest, by the 
wholesale loss of life attendant upon them, the interest 
of all. A remedy easy of application against any more 
such has come to be considered as a necessity. In 
answer to this appeal, M. Somonet, a pupil of M. 
Austry, proposed to the Academy of Sciences (Jan. 14, 
1867) the introduction into all drifts of electrical conduct¬ 
ing wires, so that the inflammable gases may be set on 
fire by interrupting the electric circuit before time has 
been given for them to collect in dangerous quantity. 
The plan appears very feasible and simple, and we hope 
that the suggestion may meet with some notice. 

The full import of such a suggestion can hardly yet 
be appreciated, but it serves as one of the best examples 
of modern times to show how useful applications fall 
readily and almost infallibly from researches in the first 
place of abstract and theoretical value only. Let us not, 
then, undervalue the powers of theory, but remember 
with Liebig, that “ we value facts because of their per¬ 
manence and immutability, and because they supply the 
grounds for ideas; but a fact acquires its true and full 
value only through the idea which is developed from it.” 

Au Extraordinary Medical Sill.—At the Com¬ 
missioners’ meeting at Cheltenham lately, a letter was 
read from Mr. Horsley, county analyst, asking for the 
payment of the sum of three guineas for poisoning sixty- 
three dogs in the months of July and August for the Com¬ 
missioners, and by order of the police. It was resolved 
that, as the police ordered the execution, they should pay 
the account.—British Medical Journal, 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Preparation of Pure Silver,* * by Professor 
J. S. Stas. 

(Concluded from, page 2.7.) 

Second Method.—This method furnishes it easily 
and more promptly than any other known way ; it has 
the special advantage of giving it in a state of rare purity. 
I will describe it in detail, as I am convinced that it 
would be useful in laboratories and in the workshops of 
the Mint for the preparation of assay metal or standard 
silver. 

It is based upon the complete reduction which ammo- 
niacal solutions of silver compounds undergo when 
added to ammoniacal cuprous sulphite, or to a mixture 
of sulphite of ammonium and any ammoniacal salt of 
copper. 

At the ordinary temperature this reduction takes place 
slowly with deposition of blach, blue, or grey silver, accord¬ 
ing to the dilution of the liquids. Above a temperature 
oj 6o° C. the reduction is almost instantaneous, and the 
silver is precipitated m a state of division corresponding 
to the dilution of the liquid ; its colour varying from grey 
to pure white. 

This is how I prepared silver by this method. 
Silver coin is dissolved in dilute and boiling nitric 

acid; the solution of nitrate of silver and of copper is 
evaporated to dryness, and the saline mass fused. This 
fusion is necessary to destroy the nitrate of platinum, 
which is often formed in dissolving silver coin.f 

After cooling, the nitrates are taken up by an excess 
of ammoniacal water. The ammoniacal solution is left 
to rest for forty eight hours. The limpid liquid is filtered 
through a double filter of paper, and then diluted with 
distilled water until it contains no more than two per cent. 
of its weight of silver. 

I procured neutral sulphite of ammonium bv mixing 
ammonia with sulphurous acid. To ascertain the quan¬ 
tity of sulphite required for the complete precipitation 
of the silver from the ammoniacal solution of nitrate of 
silver and copper, I heated to the boiling point a 
definite volume of solution of sulphite of ammonium, 
and I found the volume of the solution of silver and 
copper which was decolorised by this salt. Experiment 
has, in fact, proved to me that so soon as the sulphite of 
ammonium, sufficiently heated, is not coloured blue by 
the cupric oxide dissolved in the ammonia, there remains 
no trace of silver dissolved in the liquid, because in this 
case all the copper exists in the cuprous state, the pre¬ 
sence of which is incompatible with that of any compound 
of silver dissolved in ammonia. 

Ihe quantity of sulphite of ammonium necessary for 
the precipitation of the liquid having been determined, 
I added it to the argentiferous solution, and after being 
well mixed, it was left to itself for forty-eight hours in 
& closed glass flask, .to prevent the contact of the 
Mr. At the end of this time about a third of the silver 
was . reduced at the ordinary temperature, and was 
precipitated in the form of a shower of crystallised silver, 
of a greyish-white colour, and very brilliant. 

I then put the decanted blue liquid, in quantities often 
litres at a time, in a water-bath at a temperature of from 
6°° to 70°. The time required to cause the elevation of 

* Abstract from Memoirs of the Royal Belgian Academy. 

.+ I have found by several trials that French silver contains 
nickel, and traces of cobalt, platinum, and gold. 

iron, 

temperature was quite sufficient for the complete reduc¬ 
tion of the silver in solution, and for the reduction of the 
cupric sulphite to the state of cuprous sulphite; J espe¬ 
cially as I was careful to take a sufficient excess of solu¬ 
tion of sulphite of ammonium. 

The silver being eliminated, I decanted the liquid 
when cold, and proceeded to wash separately the silver 
precipitated Irom the cold and the warm solutions. This 
washing was performed by decantation with ammoniacal 
water ; it was continued as long as the washing waters 
were perceptibly coloured blue by exposure to air, or 
precipitated chloride of barium. I afterwards left the 
silver for several days in concentrated ammonia, and 
then washed it in pure water. 

If the solution from which the silver is precipitated 
has been diluted until it contains no more than 2 per 
cent, of silver, the ammonia left in contact with this metal 
is not coloured even after several days' digestion. There 
is no longer any copper for the ammonia to dissolve; it 
dissolves silver instead, for this metal is feebly attacked 
by the alkali under the influence of air, as is easily 
proved by evaporating liquid ammonia which has re¬ 
mained several days in contact with turnings of pure 
silver. This liquid always leaves a black shining mirror 
of nitride of silver by its spontaneous evaporation. 

I prepared silver by this method at four different times, 
and in the last I operated upon 2500 grammes of silver 
at once. I have proved that by fulfilling all the condi¬ 
tions I have described, and especially by carrying the 
dilution of the ammoniacal solution of the nitrates of 
silver and copper to 2 per cent, of silver, we obtain silver 
of a rare purity. When it was wanted to form the pre¬ 
cipitated silver into bars, I fused it with 5 per cent, of 
its weight of calcined borax containing 10 per cent, of 
nitrate of sodium, as I mentioned in the case of the 
silver reduced from the chloride by potassa and sugar of 
milk. I have also fused large quantities with the 
aerhydrogen blowpipe in a crucible of pure porcelain, 
or in a oxyhydrogen gas furnace in crucibles of marble 
lime. 

On the Presence of Thorina in Euxenite,* by 
M. J. J. Chydenius. 

In a note published in 1861 I mentioned that two speci¬ 
mens of sulphate of thorina, from Mosander’s collection, 
were labelled as having been prepared from euxenite. 
This led me to examine this mineral for thorina. For 
this purpose I took some specimens from Arendal, in 
Norway, and after porphyrisation treated them with an 
excess of hot and concentrated sulphuric acid. The 
pasty saline mass so obtained was almost entirely soluble 
in cold water, and the solution on boiling deposited a 
precipitate formed of acids of the titanic group. The 
ebullition must be continued for some davs to make this 
precipitation complete. After cooling, the filtered liquid 
is precipitated with ammonia, and the precipitate re¬ 
dissolved in HC1; to the liquid is added a warm solution 
of sulphate of potash ; the precipitate thus formed con¬ 
tains thorina, ceria (if there is any), together with a cer¬ 
tain quantity of titanic and other acids which have 
remained unprecipitated after ebullition of the dilute 
sulphuric solution. To separate these acids the precipi¬ 
tate is digested with oxalic acid; the acids of the titanic 
group dissolve, and a pulverulent residue remains of 

J The liquid in which the reaction takes place becomes quite colour- 
less if the copper contains neither nickel nor cobalt. If it contains 
nickel, it takes a slight green tint; it takes, on the other hand a 
reddish tinge if there is cobalt in the dissolved metal. 

* Bulletin de la Society Chimiqut cle Paris. 
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oxalate of thorina, containing-, perhaps, oxalate of cerium. 
To ascertain its nature 1 ignited the oxalic precipitate, 
dissolved it in warm concentrated sulphuric acid, and, 
after dilution, precipitated with ammonia. This pre¬ 
cipitate was dissolved in hydrochloric acid, and the solu¬ 
tion treated with hyposulphite of soda, which precipi¬ 
tates thorina, but not ceria. In this case I had a pre« 
cipitate, which showed that I had been working with 
oxalate of thorina. The identity of the oxide contained 
in this precipitate with thorina was also proved by its 
density = 9*17 to 9-22, and by the analysis of the sulphate. 
The filtrate contained no other oxides, and consequently 
the thorina was not mixed with oxide of cerium. 

Euxenite from Arendal contains, therefore, thorina, hut 
traces only of oxide of cerium ; and the analysis of the 
mineral (density 4-96) gave the following results :— 

Mineral acids (titanic, niobic) . . 54-28 
Gadolinite earths (yttria, erbia, terbia) 34-58 
Thorina ...... 6-28 
Loss on calcination . . . . 2*60 

9774 
Euxenite also contains traces of ferrous and uranous 

oxides. 

FOREIGN SCIENCE. 

(From oijr own Correspondent.) 

Paris, January 29, 1867. 

We are every day becoming more and more accustomed to 
the use of the electric light. In a few days, thanks to the 
initiative of H.I.H. the Prince Napoleon, and the com¬ 
mander of his pleasure yacht, M. Georgette Dubuisson, it 
will be adapted to a ship for the first time, and also for use 
at sea; at a later period it will be probably established on 
board vessels of the first class, and those of ocean transport. 
On Tuesday evening, in theBois de Boulogne, at the grand 
skating fete, fifteen electric lights erected for the pur¬ 
pose lit up, a giurno, the whole scene of lake, island, 
ice, skaters, and spectators. The effect was splendid. 
This lighting up was executed by M. Serrin, and was 
remarkable for its steady brilliancy, while, at the same 
time, it was simple, economical, clean, and very powerful. 
For each of the fifteen batteries there were collected forty 
Bunsen elements placed in a subterranean chamber which 
concealed the battery from sight as well as prevented the 
odour of nitrous gases from annoying the spectators. By 
the side of this pit there was fixed a pillar, hollow 
within, through which the wires passed to the platform, 
solidly and at the same time slightly constructed. On 
this platform was fixed the electric light established 
by M. Serrin. It was arranged catoptrically, as in the 
lighthouses of Havre and Odessa, furnished by the 
Alliance Company of Paris, and was placed on rails; 
thus, as soon as the carbon ends were burnt away and the 
light diminished, the man in charge had nothing to do to 
renew the splendid light but to push, by the hand, a newly 
lighted lamp, which instantly supplied the place of the 
faded one. When this was burned out, another lamp was 
rolled into its place, capable of burning again several 
hours. By this arrangement a single additional lamp was 
sufficient (or a sixteenth one) to conduct the service 
rigorously carried on, and the interruptions of which were 
quite imperceptible. 

It is high time that we seek to make the electric light 
perfectly stable and effective to be used in public works 
in urgent cases. We have already spoken of the immense 
services rendered by this light in the workshops of the 
Northern Spanish Railway. Several questions have been 
addressed to us inquiring about the new machine of Mr. 

Wilde, of Manchester, which is capable of rendering the 
electric light more facile and abundant. We have always 
answered, “ Let us ivait for the result.” The Alliance 
Company is to receive at the end of April, or in the 
course of September, its first Wilde’s instrument. 

One of the persons in the employment of the Alliance 
Company went to Manchester to receive the machine, but 
he would not accept it until it had shown a light sensibly 
constant during six or eight hours in a lighthouse. Mr. 
Wilde thought that the moment for submitting his engine 
to this severe test had not yet arrived, and that in this 
actual model, with a velocity of 1500 to 2000 revolutions 
per minute, the armature acquired considerable heat, and 
the light diminished in intensity; consequently, he asked 
M. Berlioz to wait till the end of March or the opening of 
the Exhibition of 1867. The same reason has made him 
defer sending the machine intended for the British Com¬ 
missioners of northern lighthouses, which is on a smaller 
scale. In this way practical success is far behind con¬ 
siderable theoretical progress. At present the advantage 
rests with M. Berlioz, who gives his machines a number 
of revolutions rarely exceeding 300 per minute, and obtains 
an absolutely constant light. lie is at present occupied at 
important improvements to the engine, which can double 
its power and secure its future success. 

F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

SOCIETY OF ARTS. 

On the Synthesis of Organic Substances, by Dr. F. Crace 
Calvert, F.R.S., F.C.S., §c. 

(Continued from page \<g.) 

Allow me to call your attention to another series of 
facts, by which M. Berthelot has also demonstrated the 
possibility of producing organic substances from mineral 
elements. The starting point of this series is a gas well 
known by name to all my hearers. It is called “ fire¬ 
damp,” owing to the fact that it exists more or less in all 
coal-pits, and that when it is liberated in large quantities, 
and gets mixed with the atmosphere, it produces a most 
explosive mixture, the result of which is the destruction 
of thousands of lives in this country. This gas also bears 
the name of marsh-gas, from the circumstance that it is a 
constant product of the slow decay of organic matter. In 
fact, some twenty or thirty years ago, when a lecturer 
wished to illustrate the properties of this gas, called also 
light carburetted hydrogen, as compared with olefiant gas, 
which is called heavy carburetted hydrogen, his assistant 
had to proceed, as I have done myself, into marshy districts, 
and, stirring up the mud, collect the few bubbles of gas 
that escaped from the swamp. This operation—to collect 
a gas mixed with impurities—which was far from agreeable 
when it had to be done in January or December, has been 
obviated through the progress of chemistry. Some twenty 
years since Dumas found that wrhen he heated in a retort a 
mixture of dry acetate of soda with baryta, a gas was 
generated which was marsh-gas, resulting from the follow¬ 
ing reaction The acetic acid of the acetate of soda 
unfolded itself into carbonic acid, fixed by the baryta, 
the remaining element being marsh-gas. But Ber¬ 
thelot has gone a step forward, and he has succeeded 
in producing fire-damn or marsh-gas direct from mineral 
elements. He has effected this interesting discovery by 
passing over some heated copper foils, placed in an earthen¬ 
ware tube, a mixture of two substances—namely, sul¬ 
phuretted hydrogen and sulphuret of carbon. Under the 
influence of heat, the sulphur of the sulphuretted hydro¬ 
gen and the sulphuret of carbon unite w-ith the copper, 
whilst the hydrogen of the sulphuretted hydrogen and the 
carbon of the sulphuret of carbon combine together to 
produce marsh-gas. 
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This triumph of modern chemistry is most important, for 
if to marsh-gas you succeed in adding two proportions of 
■water, it will be converted into methylated spirit, or wood 
naphtha, a substance now extensively mixed with alcohol 
to manufacture the product called “methylated spirit,” 
so extensively employed in England at the present time in 
arts and manufactures, and which has been the means ot 
removing the duty usually imposed by Government upon 
all alcoholic liquors capable of being used as a beverage, 
and enables English manufacturers to produce a variety of 
varnishes, &c., and to enter fairly into the field of compe¬ 
tition with those countries in which alcohol may be con¬ 
sidered a cheap article. 

We may proceed a step further, and convert this alcohol 
of wood, as it is often called, into an acid by a similar 
process as we succeeded just now in converting the alcohol 
of wine into acetic acid. Thus, if in a flat vessel is placed 
a small quantity of wood naphtha, and above it is sus¬ 
pended a watch- glass containing platinum black, or purified 
charcoal, gradually the vapours arising from the wood 
naphtha come in contact with the platinum black, and are 
converted into an acid called formic acid—an acid which 
can be extracted from the insect called ant, or Formica. 
Therefore, from carbon and hydrogen M. Berthelot has 
produced not only wood naphtha, but formic acid, the 
product found in an animal. Formic acid has become, like 
many other organic substances, a curiosity one day, a com¬ 
mercial product the next. It is now manufactured artificially 
in large quantities, owing to its successful application in the 
production of »those beautiful tar colours, especially blue, 
to which we have already referred in this lecture. But the 
application of formic acid, I think, will not be limited; it 
will extend widely with time, not only because it reduces 
with great facility metallic salts, especially those of silver 
—and thus will, no doubt, become in time the means of 
silvering glass, instead of having to employ the present 
costly method. 

Whilst dwelling on formic acid, let me call attention to 
a direct artificial mode of production of that substance, 
also from mineral elements, by a most skilful process 
devised by M. Berthelot. All persons must have noticed, 
on a winter’s evening, on sitting before the hearth of a 
good fire, which has yielded its gaseous matters under the 
form of flame, and has left a red glowing mass,.a fugitive 
blue flame, which has received the name of oxide of carbon 
—gas which is, in fact, always produced when oxygen is 
brought in contact with an excess of carbonaceous mass 
in a state of incandescence. This blue-burning gas, 
or oxide of carbon, which is highly poisonous, is the gas 
chosen by M. Berthelot to produce formic acid. To 
arrive at this end he pours at the bottom of a large glass 
Vessel a strong solution of caustic lye of soda or potash, 
filling the vessel with oxide of carbon. After giving a 
rotatory motion to the glass vessel, the oxide of carbon is 
absorbed by the potash, and each two chemical propor¬ 
tions of oxide of carbon, in fixing one chemical proportion 
of water, are converted into formic acid, w'hich unites with 
the potash to produce formiate of potash or soda. Besides 
these two interesting discoveries of the production of 
organic substances direct from mineral elements, M. 
Berthelot and several other chemists have produced organic 
acids from other hydrocarbons derived either from destruc¬ 
tive distillations of coals or other organic substances. Thus 
the acid existing in valerian root has been generated from 
a hydrocarbon existing in petroleum, called amylene. 
Propyle has been converted into propionic acid, naphthaline 
into benzoic acid, &c. Further, hydrocarbons which are 
found existing in the products of the distillation of coals, 
as well as those existing in petroleum, can be produced 
artificially by chemical manipulation, and these hydro¬ 
carbons are in their turn the centre of a great number of 
chemical substances, which chemists have succeeded in 
producing, either adding elements to them, or substitut¬ 
ing certain quantities of their hydrogen by other elements,- 

thus giving rise to a new series of products, and thereby 
a great variety of organic substances. 

It will, therefore, be easy to understand how important 
it is for chemists to be able to produce artificially from 
one carburetted hydrogen another carburetted hydrogen, 
and this M. Berthelot has been most successful in accom¬ 
plishing. By heating, at a high temperature, light car¬ 
buretted hydrogen, he has succeeded in producing artifi¬ 
cially benzine, a substance now so extensively employed, 
as I have told you in some of my former lectures, in pro¬ 
ducing most of the tar colours now used in trade. He 
has also obtained naphthaline by the same means ; and you 
will perceive by the following tables that it is simply 
necessary to add to a carburetted hydrogen, say equivalent 
proportions of carbon and hydrogen, to convert it by 
successive addition into a series of hydrocarbons, suscepti¬ 
ble in their turn, by means of oxidisation and other 
chemical action, of being converted into acids and other 
products :— 

Ethylene . . . • o4 h4 
Propylene . , • C6 H(3 
Butylene . . . • C8 h8 
Amylene . • . • Oio-^io 
Caproylene ■ c12h13 
GBnonthylene . • C14H u 
Caprylene. . • c1gh16 
Ethylene . . . • C32H32 
Cerylene . • 032H32 
Melissene . • 060^60 

Or, 

Marsh-gas or formyl. • c2ir4 
Hydride of acetyl • C4 H0 

„ propyl . • c6 h8 
„ butyl « 08 H10 
„ ralyl • c10h12 

eminent Dr. rA. W. Hofmann has succeeded 
producing, of late years, a great variety of organic sub¬ 
stances, by substituting for the hydrogen which enters 
into the composition of ammonia or hartshorn (composed 
of three atoms of hydrogen and one atom of nitrogen) 
some of the above carburetted hydrogen, thus giving rise 
to a most interesting series of products, many of which 
in time will become extensively employed in arts and 
manufactures. I cannot leave this part of my subject 
without] mentioning the names of Drs. Frankland and 
Williamson, Messrs. Duppa, Church, Wanklyn, Perkin, 
and Foster, among our English chemists, who have the 
most contributed to the progress of organic chemistry by 
their successful researches in reproducing artificially 
organic substances, on some of which I shall have the 
pleasure of dwelling fully during this course of lectures. 
There are other discoveries not less interesting, but which 
are in themselves too abstruse, and which involve too 
many scientific data, to justify me in bringing them before 
you in addresses intended for general readers, and not 
especially for a particular branch of professional students. 

The lecture was concluded by illustrations with appa¬ 
ratus, and giving an outline of the methods followed by 
chemists to determine the elementary composition of an 
organic substance. Without entering here into all the 
details of manipulation necessary, and a description of 
the apparatus used for ascertaining these compositions, 
we may state that the purpose of these operations is to 
determine the exact quality of carbon charcoal, and the 
exact proportion of hydrogen gas which exists in ioo 
parts of an organic substance. This being determined, 
the figure necessary to reconstitute the ioo parts of the 
organic substance employed is represented by oxygen, 
and it is easy to calculate, by employing chemical equiva¬ 
lents, what is the formula which that organic substance 
should have. To determine the amount of carbon and 
hydrogen in the substance, it is placed in a tube, and after 
being carried to a red heat it is subjected to the action of 
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oxygen, either employed as a gas, or in contact with a sub¬ 
stance, such as oxide of copper or chromate of lead, which 
yields oxygen with facility. The result is that the carbon 
is converted into carbonic acid, which is absorbed by 
alkali, and its amount accurately determined, and the hydro¬ 
gen of the organic substances is converted into wrater, which 
is condensed by means of oil of vitriol, and also its propor¬ 
tions accurately ascertained. With these data it is easy 
to determine the number of atoms of hydrogen, carbon, or 
oxygen which exist in organic substances. As to organic 
substances which contain nitrogen, the proportions of this 
gas in ioo parts of the substance submitted to elementary 
analysis is determined either by collecting it as a gas, and 
from its volume calculating the amount in the substance, 
or it is converted into ammonia, which, in its turn, is 
absorbed by sulphuric acid, and its amount also accurately 
ascertained. By these methods the amount of nitrogen 
in the organic substance is known. 

ACADEMY OF SCIENCES. 

January 28, 1867. 

(From our own Correspondent.) 

Note accompanying the presentation of a map entitled, 
“ Ethiopia, No. 3; Simen et Zimbila” by M. Antoine 
d’Abbadie. The interest of this map is concentrated in 
the Simen, a mass of trappic formation interspersed with 
numerous precipices, some of which are of vast depth, 
and expose basaltic columns in several points of their 
bases. The culminating point of this chain is the moun¬ 
tain Ras-Dagan, which attains a height of 15,138 feet, 
about 659 feet lower than Mont Blanc. This is the 
most elevated point in the African mountains ascended by 
a European traveller ; the low latitude explains this, 
being only 130 14/ N. The snow rests on the summit for 
a very short period of the year, and none remained on the 
surface during the visit to the highest point by M. 
d’Abbadie on May 15, 1848. The slopes of the massive 
chain are so. abrupt that the valley, of the length of 
nearly five miles, between Sawada and Jucatkab presents 
a unbroken line of precipices 2624 feet high. At the 
north-east, on the slopes of the Buahit, several of the 
companions of M. Abbadie died of cold on October 3 ; 
whilst at the ford of Takkazi, at 120 kilometres further 
off, at an altitude of 3071 feet, a thermometer laid on the 
ground marked a temperature of 70° C. This map is the 
eighth that he has published of Ethiopia. Two other 
maps and an index-map will complete the ensemble of the 
positions that the author has determined by expeditious 
geodesic measurement, as well as by details and sketches 
collected on the spot. 

M. Abbadie purposes publishing at a future period a 
general map of Ethiopia, on which he will add to his 
series of positions all the results of the labours performed 
by the European explorers, and all the information that 
can be obtained from native travellers who have supplied 
him with data upon the neighbouring countries remaining 
unknown up to the present time to our geographers. 

M. Emile Blanchard, in presenting a memoir “ On the 
Heart of Insects and Mollusca,” by M. Alexandre Brandt, 
published in the Bulletin of the Academy of Sciences of St. 
Petersburg, remarked that the author had particularly in 
view in this paper to demonstrate that the motions of the 
heart in insects and certain mollusca are not determined 
in any way by the extrinsic muscles. The pulsations 
continue with the same intensity during a certain time 
after that organ has been completely isolated. 

M. Peligot communicated, in the name of M. Kessler, 
the following:—Some years ago M. Kessler introduced 
into th* manufacture of crystal glass the process of en¬ 
graving by hydrofluoric acid, employed upon a resinous 
coating, deposited mechanically by means of a stencilled 

impression on paper. This is the process employed at 
Baccarat, Saint-Louis, .in the factory of M. Marechal at 
Metz, &c. At its origin the engraving was done trans¬ 
parently ; since that period it has been successfully used 
in giving a dull surface. 

MM. Tessie du Mottay and Marshal, jun., have com¬ 
posed alkaline fluoride baths with the addition of acids 
now employed in the manufacture of crystal glass. They 
attribute the formation of the dull surface to the insolu¬ 
bility of the fluorides of lead and calcium. M. Kessler 
states and proves that, on the contrary, the salts employed 
give rise to fluosilicates of imperfect solubility, which 
become solidly attached to the glass in the form of minute 
granular crystals, and act as a finely disseminated coating. 
The result is that the surface of the glass presents in¬ 
equalities, having the appearance of fine sand. If the 
adherent deposit is not crystalline, or if the crystals are 
too small, there is no dull surface. 

Finally, M. Kessler has succeeded in composing, with 
fluorhydrate of ammonia and hydrochloric acid, properly 
thickened, an ink with which, with any pen, ineffaceable 
characters can be traced on the glass, thus rendering great 
service in laboratories for labelling bottles and correcting 
the divisions of areometres, densimetres, &c. 

M. Chasles presented to the Academy a copy of the 
work by M. de la Gournerie, entitled “Researches on 
Symmetrical Tetrahedral Regular Surfaces.” It consists 
of three memoirs, on which a report had been already 
made by Messrs. Chasles and Bertrand. The author had 
also taken measures for the printing of the work, to which 
he had to add some further developments. For this 
reason, as the commission stated, the insertion in the 
Receuil des Savants Etrangers was not demanded. The 
work certainly contains many new developments, and four 
notes by Mr. Cayley. M. de la Gournerie explains in 
the following passage how he had obtained the co-opera¬ 
tion of our celebrated correspondent:—“Some weeks 
after the publication, in the Comptes Rendus, of extracts 
of my two first memoirs, Mr. Cayley was kind enough to 
congratulate me thereupon, and to communicate to me 
some very elegant equations on the surfaces that I had 
made known. This step taken by the celebrated geometri¬ 
cian impressed me with a deep feeling of gratitude, and it 
led to a correspondence between Mr. Cayley and myself, 
which was of great interest to me. Mr. Cayley sent me 
for this work a note, in which are reproduced some details 
of his first communication. He, moreover, authorised me 
to dispose of his letters as I wished, and I have extracted 
three fragments, which I present under the form of notes.” 

M. Gustave Lambert, hydrographer attached to the 
French marine service, made a communication “ On the 
Laws of Isolation.” It referred to the temperature of the 
zones of the boreal regions, or to the power exerted by the 
diurnal isolation of the sun, the principal cause, of this 
temperature. The power of isolation in a certain place 
ought not to be confounded with the thermometric effect 
which is its consequence,but which depends upon a number 
of variable causes analysed by the author, and of which 
the technical details have been sent in an extended memoir 
upon isothermic lines, &c., &c. Designating by L the 
heliocentric longitude of the sun, w — the obliquity of the 
ecliptic, w' = the angle formed by the axis of the earth 
with the circle of isolation, an angle which is equal to the 
declination, l = the latitude, we have the following equa¬ 
tions to represent the graphic trace of the curve of isola¬ 
tion at each parallel and at each season 

Sin w' = sin w sin L 
x = L cos (l—to') 
y — L cos (l-to') tan to' Sw (l—w') 

in which x represents the power of the diurnal isolation. 
M. Edmond Becquerel, on the part of Messrs. Pouillet 

and Babinet, made a report, completely favourable, upon 
a memoir presented by M. F. P. Leroux, on August io 
last '* Theoretical and Experimental Researches on 
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Thermo-Electric Currents.” In a long and important 
work the author had stated and -verified a great number of 
new laws, and given the explanation of a great number of 
mysterious phenomena. He was led to the conclusion 
that each body possesses a priori an electric tension 
measured by a function of the identical temperature for 
all bodies for each of them ; that thermo-electricity is a 
property of matter, and not an accidental occurrence in 
bodies ; that the conception of absolute electric tension, 
as a function of the temperature, is destined to account 
for atmospheric electricity, and to solve the difficult ques¬ 
tion of the pre-existence of chemical or electric action, 
thus affording a great progress in the identification of heat 
and electricity. The commission notes, wich all reserve, 
the theoretic views undemonstrated by practical experi¬ 
ment. But it asks the Academy to thank the author in 
the warmest terms, and to recommend him to prosecute 
his studies, inserting the first memoir in the Recueil des 
Savants Etrangers, one of the greatest honours he could 
receive. 

M. Delaunay presented the first copy of the 29th 
volume of the Memoires of the Academy, devoted entirely 
to his theory of the moon. This is the second part, of 
which the first appeared in i860. Immense formulae, in¬ 
terspersed with some lines of text here and there ; that is 
what is in store for the very few—nay, rare—readers 
of this gigantic work, irreproachable in an algebraic point 
of view. M. Delaunay cordially thanked the Academy, 
and he had good reason to do so, since these volumes have 
cost them the fabulous sum of 1000J. to 1200?. As a 
chef d'oeuvre of typography, it reflects great credit on the 
printing establishment of M. Gauthier-Villars and M. 
Bailleul, under whose direction the work was impressed. 
M. Delaunay had at first carried his calculations as far as 
terms of the seventh order ; later he found that they must 
be pushed up to the eighth and even to the ninth degree. 
It appears, however, that this is not enough, since a geo¬ 
metrician very timid, but of an excessive delicacy, M. 
Puiseux, has followed in the same track as M. Delaunay, 
and gone much further, in not supposing any more fixed 
ecliptics, and in taking into account the changes which 
the elements of the sun are liable to. We frankly avow 
that the presentation by M. Delaunay himself of the 
memoir of M. Puiseux seems to us in point of view of the 
theory of the moon to be a veritable suicide ; inasmuch as 
he casts a doubt upon, or calls into question, all the con¬ 
clusions cf his vast store of formulae. 

M. Leverrier stated that the learned Director of the 
Marseilles Observatory, M. Stephan, had discovered, on 
Tuesday, January 22, a telescopic comet, of which he 
could not determine the position till Priday evening. 
Right ascension, 2h. 34m. ; North Polar distance, 74° 26'. 

M. Delesse presented a memoir on his researches upon 
the littoral deposits on the shores of France made during 
the last few years. He finds that they present a very 
varied mineralogical composition at the level of high 
water, because they contain the debris from adjoining 
shores, but that at the level of low water the structure is 
much more uniform. At the bottom of the ocean it 
remains constant over a great extent. Thus, whatever be 
the nature of the rocks contributing to the formation of 
the deposit, the sea is not slow in destroying them ; and 
we find everywhere the minerals, which have escaped 
from its action, either by their hardness or their unalter- 
ability. Of all minerals deposited by the sea at low 
water mark, the most widely spread is hyaline quartz. 
This is explained by its hardness and abundance. 

NOTICES OP BOOKS. 

Buckmaster's Physiology. London: Longman and Co., 
Simpkin, Marshall, and Co. Dublin: Ward and 
Sullivan, 27, Marlborough-street. 1866. 

We notice this useful school book, not because it is about 

physiology or appropriate for review in the Chemical 

News, but simply as being worthy of insertion amongst 
the curiosities of literature. “ Buckmaster’s Physiology ” 
is written by Mr. John Angell, and published by two 
eminent London firms, and also by one at Dublin. There 
is no clue given to us of who or what Buckmaster is, or 
what connexion he or it has with the book. We do not 
know anything of a series of works bearing the name of 
Buckmaster either. The whole is a complete puzzle, and 
we should welcome an explanation of it from the author 
or publisher. 

On the Results "of Spectrum Analysis applied to the Heavenly 
Bodies. By William Huggins, F.R.S., F.R.A.S. 
London : W. Ladd. 

This is a reprint of a discourse delivered by Mr. Huggins, 
before the British Association, at Nottingham, in August 
last, and is now published in a separate form, illustrated 
by eighteen photographs of the most interesting spectra, 
and of the apparatus with which they were observed. 
The author’s reputation is sufficient to vouch for the 
correctness of his observations, and the conclusions he 
draws from them will show to what extent our knowledge 
has as yet been increased by this, the latest addition to 
the science of astronomy. 

CHOLERA AND ANTISEPTICS, 1866. 

(A) The Arrest and Prevention of Cholera; being a Guide 
to the Antiseptic Treatment. By A. E. Sansom, M.B. 
Lond. London: Churchill. 

(B) Asiatic Cholera. By F. A. Burrall, M.D. New 
York: Wm. Wood and Co. London: Stevens Bros., 
Covent Garden. 

(C) Reprint from the Appendix to the Third Report of the 
Cattle Plague Commission. By Wm. Crookes, F.R.S. 
London: J. H. Dutton, 1, Wine Office Court, Fleet 
Street. 

(D) Tenth Annual Report of the Medical Officer of Health 
for the Holborn District Board of Works, London. 

(E) Handbills relating to Precautions to be taken against the 
Cholera. Various. 

(Concluded from page 8.) 

As regards cholera, at present we can only mention its 
predisposing causes as those of zymotic diseases in general, 
but cannot yet place it in a more perfect class—i.e., where 
there exists a predisposition to it specially, and not to 
any other zymotic disease.* Dr. Gibbons, writing after 
the ravages of cholera, calls attention to the necessity of 
this discrimination, in order that proper remedies may be 
applied, and means of prevention to be used against the 
recognised causes of disease should possess special interest 
to chemists, who have already done such good service. 

“ The Legislature and Boards of Health, in deal¬ 
ing with the unhealthiness of towns, have restricted 
their attention too exclusively to the prevention of epi¬ 
demic disease. Not but that some of the measures pre¬ 
scribed and adopted, as the ventilation of dwellings and 
public buildings, do tend to mitigate the ravages of con¬ 
sumption and other tubercular diseases. But I think the 
prevention of the tubercular class will require a different 
description of measures from those which have proved to 
be serviceable against diseases of the epidemic class” (Ur. 
Gibbon). 

Dr. Sansom throughout his book shows plainly with 
what advantage a knowledge of chemistry may be applied 
as a means of prevention of disease. 

So much for cholera generally as connected with other 
diseases by certain causes. As regards the actual cause 

* The importance of these theoretical considerations cannot be 
overestimated as regards rational and systematic disinfection. Thus, 
given any zymotic disease, if it be endemic remove the cause, if epi¬ 
demic disinfect. 
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of the disease, Dr. Sansom professes himself an advocate 
of the theory of its causation by distinct organised germs 
transmissible from place to place, and arguments for this 
are very abundant. We will quote only a few. 

Dr. F. A. Burrall writes :—“ If a ship laden with 
poisonous serpents should stop on its passage at different 
ports where no such reptiles existed, and soon after its 
arrival these venomous creatures should be observed in 
those ports, the natural inference would be that they had 
been brought thither by that ship, and it would not be a 
sufficient reason for disbelieving it that in some other 
ports touched by the same vessel no such reptiles had 
subsequently made their appearance.” 

Pettenkofer says : “ Without the least danger of making 
an error, we can assert that the substance in question 
(the ultimate cause of cholera), although quite unknown 
to us as a separate entity, must be of organic nature, 
and either a cell or a ferment.’ ’ 

So far the cholera has been shown to resemble in its 
cause the cattle plague and the epidemic diseases ; the 
opponents of the theory of this causation must consider 
by their view cholera and cattle plague to be endemic in 
Britain, which is very doubtful. Speaking only of viru¬ 
lent Asiatic cholera, we think that it is sharply separated 
from diseases endemic amongst us ; and even were we to 
admit that bad drainage, &c., might per se cause typhoid 
fever, we could not admit the same cause for cholera on 
general evidence. How does this poison spread ? 

“The labours of Pettenkofer, Snow, Delbriick, Budd, 
Griesinger, and others, have shown that the dejections 
from cholera patients, or those suffering from cholera 
diarrhoea, are a very frequent, and, as they claim, the 
chief cause of the propagation of the disease.” 

“ The specific germ transmissible by human intercourse 
is the ultimate cause of cholera ; it is transferred princi¬ 
pally in the dejections of those suffering from choleraic 
diarrhoea, perhaps, also, by persons in good health coming 
from infected districts.” 

“ In one instance, at Constantinople, the clothes, mat¬ 
tresses, &c., of the sick were washed at the fountain, and 
the water-pipe being unfortunately broken, the foul water 
communicated with the clean. In a single day sixty 
people died at Tatavola, which is a small portion of the 
city supplied by the infected stream.” 

From facts and opinions such as those Dr. Snow makes 
the following statement; we again quote from Dr. Burrall’s 
work :— 

“ The poison itself is exclusively contained in the- 
intestinal excreta of the infected person, that is in the 
vomit or dejections ; there is nothing from the lungs or 
skin that produces the disease. This poison is not a gas 
or vapour, but a substance capable of existence in the 
fluid or dry form of matter ; hence it can only be wafted a 
little way by the air, and when in the dried state can only 
be carried long distances by being attached to articles of 
clothing, or disseminated by the agency of water.” 

This is very generally believed at present to be a just 
expression of the facts known, as we know nothing of any 
other probable means. The same author, Dr. Burrall, 
further on asks if the poison may not be a gas or vapour, 
in the following words :— 

“ Is it safe to assert that the poison is exclusively con¬ 
tained in the intestinal excreta, or that it is not gaseous or 
a vapour, when it is so subtle as to have eluded the most 
searching examinations? Some points in this theory seem 
to be substantiated, as that the poison is (mainly) con¬ 
tained in the excreta, and that it may be carried on 
clothing or food ; hence it is better to admit what is known, 
and patiently follow the teaching of facts in a further 
elucidation of those features of the disease which are as 
yet unknown.” 

But how do these reasons apply to the truth of the 
proposition? We compare with them the following 
extracts from the Cattle Plague report:— 
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“ There are weighty reasons for deciding that the infect¬ 
ing matter is neither a gas nor even a volatile liquid. The 
almost infinite attenuation which a gas undergoes, owing to 
its rapid diffusion into the atmosphere, would render its 
supposed noxous influence imperceptible a few yards from 
the focus of infection. Moreover, the infection is capable 
of being carried considerable distances in clothing or 
running water, and in a variety of ways incompatible with 
the behaviour of gases. For these reasons, and many 
others unnecessary to adduce here, it seems clear that the 
disease must be communicated by the agency of solid, 
non-volatile particles.” 

Again, “ There is no difficulty in admitting that the 
infection may travel for a certain limited distance through 
the air, and it is even likely that it may be carried longer 
distances by fogs, or heavy vapours, or by the gases of 
putrid decomposition ; but it appears in the highest degree 
improbable that the germs should be able to retain their 
vitality for any length of time in the atmosphere.” 

If the view of its being carried by clothes and the person 
be admitted, then the disease is contagious in the limited 
sense of the word, as well as infectious, and this view seems 
to be held pretty generally now by physicians, and has 
the high sanction of Velpeau. “ M. Velpeau considers 
the contagious character of the disease proved to a 
certainty, and the same is true of other prominent 
European physicians.” (Burrall.) 

Another cause for the rapid spread of the disease is 
pointed out by M. Worms, but fortunately many facts are 
not to be adduced in proof of his statement, from the early 
burial of the dead. M. J. Worms states that “the 
corpses of cholera patients emit the toxia agent in a greater 
degree than the bodies of the sick.” (Burrall.) 

With such statements and authorities, we may well 
rationally place our main reliance on antiseptics for the 
arrest of the spread of cholera, with a speedy interment of 
the dead, and, as Dr. Lankester recommends, more espe¬ 
cially isolation of the sick, if merely for the prevention of 
concentration of poison where it cannot be properly 
rendered harmless by disinfection. 

Having drawn these conclusions as regards preventive 
measures, it only remains for us to notice a subject before 
hinted at when dealing with the lessons taught by the 
cattle plague. Antiseptics have been recommended in 
the report as being of both preventive and curative value. 
The series of experiments bearing on the former were 
complete, that bearing on the latter were interrupted. 
As regards antiseptic prevention, we have accompanied all 
the authorities quoted, but for the conclusion of the 
subject we must follow Dr. Sansom, who has adopted a 
curative treatment which depends on internal disinfection, 
the only author that we know of who has carried out this 
plan of treatment. At University College Hospital during 
the last autumn, many cholera patients were treated by 
external applications only, while the spread of the disease 
was prevented by the free use of carbolic acid. It was a 
striking fact that the mortality under such treatment was 
certainly not more than in the class of cases there and 
elsewhere treated by internal remedies. Thus, the spread 
of the disease was prevented, and the more urgent symp¬ 
toms were relieved. Dr. Sansom goes a step further, as 
we have before stated. As he argues, antiseptics are pre¬ 
ferable to oxidising agents externally, so why not the 
same internally ? In other words, sulphites and carbolates 
as opposed to chlorides (calomel also causing a flow of 
antiseptic bile by specific action), tannates, &c., &c. Thus, 
at page 116 he writes :—■ 

“We have two agents which fulfil the indications 
which we require to render inert an organised poison : 
i, the sulphites; 2, carbolic acid. These have their 
mutual advantages and disadvantages. The first is ad¬ 
ministered with greater facility, but is the more rapidly 
metamorphosed into other less efficacious compounds, and 
no doubt has less powerful action upon the germs. The 
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second, on the other hand, has a ‘ stinging * effect on 
sensitive surfaces, and its taste is to some people dis¬ 
agreeable. Happily, having the two agents, we can in 
great measure neutralise the objections.” 

But the author in his treatment prefers the sulphite of 
soda, as being more manageable, perhaps from the quan¬ 
tity of soda salts in the serum of the blood, and so more 
immediate action — apart from that, sulphurous acid 
proper. At page 120 we find “ The treatment of cholera 
by doses of carbolic acid has been tried, and though it is as 
yet] sub judice, the reports from the Belleisle hospital ship 
state that it would appear that ‘ the carbolic acid system 
had been most successful.’ The advantage of carbolic 
acid is that it can not only be administered by stomach 
and bowel, whereby it acts upon the organic matter in 
the alimentary tract, but it is most undoubtedly absorbed 
into the blood, and, moreover, being a volatile body, its 
vapour can easily be introduced by the lungs.” 

One drop of carbolic acid is given by Dr. Sansom with 
three drops of chloroform in gum-water. "We do not learn 
whether or not carbolates or sulpho-carbolates of soda have 
been tried without the addition of chloroform, but the more 
soluble the salt the better. A sodium salt would be assi¬ 
milated more easily by the serum of the blood, which 
seems the more affected of the blood constituents. The 
potash salts may be more soluble, but those of soda should 
first be tried, if by their means sufficient acid be intro¬ 
duced into the blood. 

The author, in addition, advances a theory of the action 
of the poison germ, which it would be out of place to 
notice here. We may say that it is scientifically argued, 
and is certainly -worthy of a place with other theories 
worked out in a similar manner. The more we get of 
them the better will it be for medical science. We can 
recommend Dr. Sansom’s work as being an excellent 
example of what original research may effect, even when 
the subject has been treated as fully as “cholera” has ; 
and Dr. Burrall’s book we may also offer as an example of 
a careful and guarded expression of all that has been said of 
Asiatic cholera during the present and former epidemics 
in the smallest possible space. We hope that all the books 
and pamphlets that we have cited (to use the words of 
Dr. Sansom) “ will receive the friendly criticism of all who 
desire to discover the most truthful answer to a momentous 
question.” 

CONTE 1VLPOHAHY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Annalen der Physik und Chemie, von Poggendorff. 

1866, No. 11.—A. Wullner “ On the Tension of the 
Vapours of Mixed Liquids.”—A. F. Sass “ On the Com¬ 
position of the Water of the Baltic in various parts of that 
Sea.”—F. C. Henrici “ On the Quantity of Water Retained 
by Divers Kinds of thoroughly Moistened Soils.”—It. 
Schneider “ On Selenide of Bromium.”■—W. Muller 

“ On the Diminished Reductive Activity of Hydrogen Gas 
on being Diluted with Divers Chemically Indifferent Gases.” 
—Sandberger “ On the Transformation of Calcspar into 
Array onite.” 

Annales du Genie Civil. 
Paris, December, 1866.—“ On Chloride of Sodium,” by 

Henri Berge.—“ On Asphalte,” by Leon Malo.—E. 

Kopp : “ Review of Practical and Theoretical Chemistry 

Annahs des Mines. 6th series. Yol. IX. 3rd part. 1866. 
“ Report to His Excellency the French Minister of Public 

Work* on the Means of rendering Industrial Pursuits in 
France mere Healthy to Workpeople,” 

V Invention. No. 12. 1866. 
“ OnEngraving on Glass and Crystal by Chemical Means.” 

—“ On the Causes of the Exhaustion of the Soil on which 
Vines are Cultivated.”—“ On the Manufacture of Cham¬ 

pagne Wine.” 

Journal of the Royal Dublin Society. No. 35. 
Dr. Barry “ On Submarine Volcanoes and on Earth¬ 

quakes.”—Hoare “ Onm the \Resources of the Sea Fisheries 
of Ireland.” 

Kiinst und Gewerbeblatt der polytechnischen * Vereins von 
Bayern. October, 1866. 

“ General Police and Safety Regulations ordered in 
Bavaria for the Keeping, Storing, and Transport and 
Working with Refned or Unrefined Petroleum.” — Dr. 
Bernhardi “ On Bricks Made and Burnt from a Mixture 
of Lime and Sand.”— Pelouze “ On the Composition of 
Raw Soda.” — Heinsius “ On a Petroleum Lamp con¬ 
structed so as to Prevent Explosions and Danger from 
Fire.” — “ On Extract of Malt.”—“On Glass Frames 
specially made to Protect Plants placed in Hothouses from the 
Scorching Effects of the Sun’s Rays without excluding Light.” 

Le Genie Industriel. December, 1866. 
“ On a Mortar Impervious to Water and Resisting the 

Effects of Rain.”—Pitancier “ On an Artificial Manure 
fit to Supersede the Use of Peruvian Guano.”—Savalle 

“ On Apparatus to Distil and Purify Alcohol more effectu¬ 
ally and at less Expense.” 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

3304. W. E. Newton, Chancery Lane, “Improvements 
in welding steel to malleable iron, and tempering the steel 
by one and the same operation, and in tempering steel 
after it has been welded to iron.” A communication from 
A. R. Reynolds, Auburn, New York, IJ.S.A. 

3307. C. E. Brooman, Fleet Street, “Improvements in 
the preparation and appplication of certain fatty bodies.” 
A communication from M. Paraf-Javal and E. Paraf-Javal, 
Paris.—December 15, 1866. 

3311. H. Hall, Stacksteads, near Manchester, “ Certain 
improvements in the preparation of size, and in apparatus 
connected therewith.”—December 17, 1866. 

3326. L. Schad, Warrington, Lancashire, “Improve¬ 
ments in treating aniline colours for dyeing and printing.” 

3327. W. R. Lake, Southampton Buildings, Chancery 
Lane, “ An improved mode of rendering paint uninflam¬ 
mable.” A communication from J. B. Harris, German¬ 
town, Kentucky, U.S.A.—December 18, 1866. 

3354. W. E. Newton, Chancery Lane, “Improvements 
in effecting the combustion of substances in a pulverulent 
state.” A communication from A. V. Olivier, Rue St. 
Sebastien, Paris. 

3355. A. V. Newton, Chancery Lane, “An improved 
compound for coating ships’ bottoms and other surfaces.” 
—A communication from C. J. Eames, New York, U.S.A. 

3359. C. Norrington, Plymouth, “ Improvements in the 
treatment of substances containing phosphate of lime.”— 
December 20, 1866. 

3386. H. A. Dufrene, Rue de la Fidelite, Paris, “ Cer¬ 
tain improvements in the manufacture of the extract of 
madder.” A communication from J. Pernod, Rue des 
Cles-Avignons, France. 

3388. J. Toussaint, Barnsbury Road, Islington, Middle¬ 
sex, “ Improvements in the manufacture of cement.”— 
December 24,1866. 
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3401. W. Bradburn, "Wednesfield, Wolverhampton, 
“ Improvements in treating excrementitious matters and 
other refuse matters for the purpose of obtaining valuable 
products therefrom, and in apparatus to be employed for 
that purpose.” 

3411. H. B. Condy, Battersea, “Improvements in the 
manufacture of chlorine, and in preparations for evolving 
chlorine for disinfecting and other purposes.”—December 
28, 1866. 

3419. H. Chamberlain, Wakefield, Yorkshire, “Im¬ 
provements in the manufacture of coke and charcoal, and 
in the ovens employed therein.” 
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CORRESPONDENCE. 

Ansell’s Fire-damp Indicator. 

To the Editor of the Chemical News. 

StR,—It is funny that a correspondence conducted in 
another paper should be imported into your columns. 
“ Don't Blow Up ” seems to be really desirous of in¬ 
formation. He is, therefore, different from the other cor¬ 
respondent, whose only object was to “pay me out” 
because I would not reply to some of his stupid letters. 
To that man I again say J‘ simply untrue,” because he 
wilfully misrepresented. 

The untruth to which I took objection rested on the 
fact that the writer of a paragraph had for his own pur¬ 
poses jumbled up the facts connected with two instruments 
intended for different purposes. He says, “ It is possible, 
and even easy, with an Ansell’s indicator, constructed to 
give an indication at any given point (say 5 per cent, of 
fire-damp in two minutes, for example), to change the 
atmosphere in which it is placed from pure air to pure 
fire-damp without any indication being given. It would 
be simply necessary to place the indicator in a box of 
pure air, and introduce (say) 3 per cent, of fire-damp 
every five minutes.” Supposing that I am required to 
meet this case, I should use a thin slab of marble one- 
eighth of an inch thick, and so give the warning in two 
minutes or less, and by the same instrument show the 
gradual increase with perfect certainty. The writer did 
not accept my invitation to come and see because he did 
not wish to be convinced, and had he been convinced 
would not have adjusted his misrepresentation. That 
writer says further on, “But unfortunately the very 
principle upon which the invention is based has compelled 
practical men to demand the complete demonstration of 
the contrary before admitting that its introduction into 
collieries would not lead to increased danger,” &c. To 
this untruth I reply that no such demand has been made ; 
while, on the contrary, I have practically demonstrated 
the truth of all my statements to the entire and expressed 
satisfaction of bodies of mining engineers in various dis¬ 
tricts, who were invited to meet me by Mr. J. W. Day, the 
secretary of the Mining Association of Great Britain, and 
who purposely selected such pits and places as would 
present, in Mr. Day's own words, “ every difficulty likely 
to occur in coal-pits.” The engineers who accompanied me 
never once asked other demonstration, They invariably said, 
“Well, Mr. Ansell, if fire-damp be present you show it 
by your instruments, but we know fire-damp is there; 
tell us how to get it out.” 

In replying to my comment on the paragraph above 
alluded to, the editor of the Mining Journal says—■“ In the 
table of experiments included in that paper, Mr. Ansell 
notes a case in which he thinks that the indicator did not 
indicate correctly, and gives the alarming statement, by 
way of excuse, that ‘it was agreed that this was held ten 
seconds too long, as the index had travelled backwards.’ ” 
In reply to this, I would say that the untruth is in the 
intention of the writer, not in the words he uses. He 
has to bolster up a rotten case. The simple fact is, that 

si 
when I was at Wigan Mr. Gilroy had taken down the pit 
with us a collier, whom he believed to be specially intelli¬ 
gent, and who really was beyond the average in that respect. 
On the day following the public trial I had occasion to go 
to Mr. Gilroy’s drawing office to fetch some apparatus, 
because Mr. Gilroy had arranged a private trial for the 
benefit of his underviewers, and there I found the intelligent 
man of whom I have spoken actually with coal-gas prac¬ 
tically demonstrating by experiments my invention to 
firemen, clerks, and colliers—in all about twelve. I 
listened with no little interest to his lecture ; it was with¬ 
out fault; but he could not understand effusion, and called 
it incomprehensible. Theresult was that I showed him, and 
he afterwards went to the pit with the rest of us ; and there, 
after our experiments had satisfied everybody, I practi¬ 
cally showed the man that by holding the pocket indicator 
too long, the hand would travel backwards ; and of course 
it did so. Seeing this, the man said, “Then it is really 
necessary to hold that particular instrument exactly as long 
as you tell us, just as it is to take eggs out when they are 
boiled ? ” It was thought well to insert these two experi¬ 
ments, else cavillers would say they were not all put down. 
But Mr. Baldwin said to the gentleman who wrote 
down facts—“ "Write ‘ It was agreed that this was held ten 
seconds too long,’ and that icillmake it fair to Mr. Ansell.” 

Here is another proof of the untruth of the writer— 
that, to bolster up his absurd statements, he lugs in 
Another instrument than the one he was before criticising.' 

If the article which you so kindly inserted be read with 
this letter, I feel sure that the whole matter will be quite 
transparent. I am, &c. George E. Ansell. 

Royal Mint, January 24. 

P.S.—This letter is deliberately written, notwithstand¬ 
ing its apparent ill-nature. 

Determination of Phosphates. 

To the Editor of the Chemical News. 

Sir,—The letter of Dr. F. W. Griffin, in reply to “ A 
Smatterer,” relative to the determination of phosphates in 
commercial analyses, while entering into some of the 
causes of the discrepancies between the results of different 
analysts, fails to explain why the precise disagreements 
pointed out should exist, though, indeed, the Doctor seems 
to take it for granted that they do exist. 

“A Smatterer” says that “when samples of super¬ 
phosphate, which contain the highest percentage, say 35 to 
38 per cent, of soluble phosphate, and 2 or 3 of insoluble, 
are analysed by two different men, a ‘ high ’ and a 
‘ low ’ analyst, we get similar reports ; but with about 25 
per cent, soluble the difference is constant, viz., 2 to 2! 
per cent.” Upon this Dr. Griffin remarks that “ the dis¬ 
crepancies adverted to by the writer can scarcely be 
obviated, whilst a full analysis is expected for an inade¬ 
quate fee.” Now, “ A Smatterer ” evidently does not 
allude to discrepancies exhibited by full analyses, but 
only those between two different determinations of soluble 
phosphate. Moreover, he does not state, or give us to 
understand, that the partial analyses of which he com¬ 
plains were performed “ for an inadequate fee.” On the 
contrary, being a manufacturer of “ several years’ expe¬ 
rience,” he could not well be capable of offering to a 
professional man an amount which he must be well aware 
would not repay the latter for the necessary care and 
trouble bestowed on such analyses. Besides, if the cause 
of these discrepancies was “ an inadequate fee,” why 
should the “high” and “low” analysts send in similar 
reports in the case of superphosphates containing from 
35 to 38 per cent, of soluble phosphate, and only differ 
when the sample contains about 25 per cent, soluble, and 
then, mark you, by a constant quantity, viz., 2 to 2* per 
cent ? 

For my own part, if the discrepancies alluded to by 
“A Smatterer” really existed as a general rule—and X 
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am inclined to think that they are merely the results of 
his particular experience—they might be accounted for by 
supposing that when samples containing the highest per¬ 
centage of soluble were submitted to analysis, both “ high” 
and “low” analysts employed the most accurate process 
at their disposal, and therefore got the same results. On 
the other hand, when ordinary samples, containing about 
25 per cent, of soluble, are analysed, we may suppose that 
the “high” and “low” analysts employ two different 
processes of a simpler and more expeditious, though less 
accurate, character, and therefore obtain results differing 
by a constant quantity. 

This is, however, only one mode of accounting for “ A 
Smatterer’s ” observations, supposing them to be of a 
general character, but I can only say that these observa¬ 
tions do not agree with the results of my ten years’ 
experience as an analyst of superphosphates. 

I am, &c. 
John Newlands, F.C.S., late Professor 

of Chemistry in the City of London College. 
Laboratory, 19, Great St. Helens, E.C., Jan. 14. 

On some Facts seemingly Overlooked in the late Explosions 
in Coal Mines. 

To the Editor of the Chemical News. 

Sir,—While reading over the evidence tendered at the 
inquest at Barnsley at various times, but more particu¬ 
larly on Monday, the 21st instant, I was very forcibly 
struck by the absence of all mention being made of the 
power which quick or slaked lime possesses of absorbing 
from the atmosphere, and thus rendering harmless, the 
carbonic acid (after- or choke-damp) which is produced 
in such abundance by these explosions, and which acts so 
deleteriously on human life. No mention either is made of 
the mixture proposed by Professor Graham of slaked lime 
and crystallised sodic sulphate (Glauber's salt), for use 
in atmospheres containing this gas, to be put in a cloth 
and placed over the mouth and nostrils, as a medium 
through which the air in such places may be breathed, 
without any bad effect, the lime absorbing the carbonic 
acid. 

1 hese points, I consider worthy of notice, as they may 
serve, to some extent, to lighten the effects of these 
explosions ; and, even though explosions do not occur in 
all mines, it is well known that carbonic acid is one of 
the invariable products of respiration, both of man and 
animals; and also that the gas escaping from the blowers 
does not always consist of marsh gas alone, but variable 
mixtures of fire- and choke-damp, and perhaps sometimes 
solely of the latter. It therefore follows as a natural 
result, that if quick or slaked lime be exposed in trays or 
in any other form to the draught of air through the mine, 
and also in the workings, both old and new, the air will 
be purified to a greater or less extent from this noxious 
ingredient, and rendered more wholesome to the miners. 

Then, again, I think the decision of the engineers 
assembled to discuss and decide with respect to the mode 
to be adopted for putting out the burning coal in the 
Oak’s pit may reasonably be called in question, as to its 
being the best that could be employed under the circum¬ 
stances. It is evident from the statements in the papers 
as to the rubble which was thrown down the shaft, that, 
before the remainder of the bodies can be got at, or the 
mine ventilated, this heap of rubble will have to be 
removed ; and not only so, but it is possible, as stated in 
the extract given below, that on air being allowed to pass 
through the mine, the coal may, from insufficient cooling, 
take fire again, and become as bad or worse than before. 
Whether this will be so remains to be seen. 

A better method (I will not say the best) would have 
been that introduced by Mr. Goldsworthy Gurney, of 
filling the mine with carbonic acid, which was used with 
perfect success on several occasions. One instance which 

is given in Part II. of Professor W. A. Miller’s “ Elements 
of Chemistry,” I extract in proof of its efficacy:—“ The 
burning waste of Clackmannon, situate about seven miles 
from Stirling, had been for thirty years on fire. It 
occurred in a seam of nine-foot coal, and extended over 
an area of twenty-six acres. The fire was thus success¬ 
fully extinguished :—About 8,000,000 cubic feet of gas 
were required to fill the mine, and a continuous stream of 
impure carbonic acid was kept up night and day for about 
three weeks. The difficulty lay not so much in putting 
out the fire, as in cooling down the ignited mass so that it 
should not again burst into flame on readmitting air. In 
order to effect the necessary reduction of the temperature, 
water was blown in along with the carbonic acid, in the 
form of a fine spray or mist. Subsequently, cold air, 
mixed with the spray, was blown in, and in a month from 
the commencement of operations the fire was found to be 
completely extinguished.” 

I do not give here the details of the process, as it would 
be too great an encroachment on your valuable space, but 
beg to refer all requiring further information to the work 
from which the above is extracted. 

I am, &c. W. H. Wood. 
Halifax, January 29. 

Testing the Value of Ghie. 

To the Editor of the Chemical News. 

Sir,—In answer to an inquiry, I lately drew your attention 
to Dr. Weidenbusch’s paper on “The Determina¬ 
tion of the Value of Glue,” and I am induced to send 
you to-day as compressed an abstract as possible of his 
paper—the more so, as he found the quantity of gelatine 
present no criterion of the tenacity of the glue, which 
latter process is recommended by a correspondent in your 
number for January n. 

The author found as the result of many experiments no 
chemical determination to answer ; he found it impossible 
so completely to precipitate a solution of glue by tannin 
as to deprive the evaporated filtrate of the characteristic 
smell of glue ; and, even if this were possible, the amount 
of substance precipitated by tannin is no indicator of the 
comparative tenacity of the glue, in which consists of 
course its value. Whatever chemical means may be em¬ 
ployed hereafter in testing glue, they will always require 
a verification by physical means, which the author 
accomplishes in the following manner : — 

He casts the very finest plaster of Paris into sticks 
of mathematically exact dimensions in a mould of French 
chalk, which combines the smoothness of metal with the 
absorbent power of clay. Into a piece of French chalk 
about if inches high, a number of conical channels are 
drilled, about ^ inch apart and f inch in diameter at one 
end, and J inch at the other ; these channels must be 
polished very smooth, and must be of exactly the same 
dimensions, the success depending upon the uniform size 
of the sticks. The mould is placed with the narrow 
aperture of the channels downward upon a piece of 
caoutchouc and a little wooden block. The gypsum is 
weighed out, 18 grains for each stick, well mixed with an 
equal weight of water, and poured into the mould. In 
order to prevent any air bubbles being retained, a fine 
wire is pushed up and down the channels, the casts are 
then left to stand for a couple of hours, the mould is 
warmed, and after 3 or 4 hours the solidified sticks are 
knocked out by a stout wire ; they are smooth as if 
polished. A good stock is prepared, which is first dried by 
gentle heat, at last in a waterbath, till they do not lose any 
more in weight, when they are kept in stoppered bottles. 

Now the principle of determining the value of glue 
is this :—If gypsum sticks are saturated with solutions 
of different glues, different weights or loads are required to 
break them with ; and if the load required to break the 
gypsum alone is always the same, the difference is due to 
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the difference in the value of the glue. A little apparatus 
has been constructed to break the sticks, which, together 
with the mould, is sold by Mr. Desaga, of Heidelberg. 
It consists of a brass ring, with two deep notches, to re¬ 
ceive the gypsum stick; the diameter of the ring is 
accurately divided into halves by a pin, placed at right 
angles ; the ring is fixed to a stand by an arm and screw, 
and the apparatus is completed by a glass or iron beaker, 
suspended by three strings fastened to a hook, which is 
hung over the gypsum stick in the place indicated by 
the pin. This beaker has to receive the weight in mercury, 
and is closed at the bottom by the pinch cock for drawing 
off the mercury. During the experiment this beaker is 
also fastened'to three other strings, to catch it as soon as 
the gypsum stick is broken by the load. These little 
sticks being conical, it is important to load them always 
at the same place, which is determined by a little measure, 
consisting of a glass tube, one half in length of the 
sticks, closed at one end and well ground at the other ; 
the stick being placed inside the tube, a lead-pencil 
easily marks the exact place. 

The breaking value of the sticks themselves, dried at 
ioo° C., was first determined, the mean of many experi¬ 
ments being 219 grammes, the greatest part of which is 
made up by the weight of the beaker, the remainder of 
course being mercury. 

After this the quantity of glue was determined as ab¬ 
sorbed by the sticks. Result as follows :— 
Weight of stick in grammes . 1*163 1*135 1*180 

,, glue ,, . o'62o o*6oo o*6oo 

,, mercury in c.c. . 101 97 96^4 
The figures show a fluctuation in the breaking weight, 

but considering its being very high, these fluctuations are 
not very important; and as the fracture of the sticks gives 
sufficient explanation of any irregularity, it is as well to 
make several experiments with the same sample, and 
select the result with those sticks which show after the 
experiment the most homogeneous fracture. 

After this plan a great many samples of glue have been 
tested in the following manner:—The glue, dried at 
ioo° C., is weighed, left in water over night, and next 
morning dissolved in a water bath, and so much water 
added as to make up the proportion of 1 glue to 10 water. 
About 1 c.c. of neutral solution of indigo is added before¬ 
hand, which makes the coating of the gypsum distinct. 
Several sticks are then placed into the glue solution for 
one or two minutes, taken out, and put vertically upon a 
glass plate ; after which they are completely dried in a 
water bath. They are then placed into the ring of the 
apparatus, the beaker is suspended, and mercury 
allowed to run in till the stick breaks. 

In order to find the absolute weight of the load re¬ 
quired to break the single glue stick, the volume of 
mercury in c.c. must be multiplied by the specified 
gravity of the metal (13*5), and to the result must be 
added 219, being the weight of beakers, plus mercury, 
required to break the gypsum stick by itself. It will be 
found that a weight of about two pounds is required to 
break the best sample of glue. The author has tried in 
vain to ascertain any relation between the tenacity and 
specific gravity of the glue either in the solid or liquid 
state. He is also fully aware that his method is open to 
objection in consequence of the difficulty in obtaining 
sticks of absolutely the same size, in uniformly saturat¬ 
ing them with glue, &c. ; but this process is by far more 
satisfactory than the precipitation of gelatine by tannin. 

I am, &c. F. Y. 
Camden-square. 

Preservation of Specimens. 

To the Editor of the Chemical News. 

Sir,—The preservation of specimens, chemical or mineral- 
ogical, in a museum has engaged my attention some time, 
and the plan that I intend to adopt is as follows :—Small 

zinc cubes could readily be made, if a quantity were 
ordered, and of a uniform size, say one or two inches 
cube; five of the faces could be soldered together, and 
the sixth upper one would be a glass plate fitting in a 
groove, and be so fixed by soluble glass and kept from 
any atmospheric change. The label and substance itself 
could be seen through this. Access to the specimens for 
analysis is easily allowed by moistening the compound 
fixing the glass. The inner surfaces of some of the cubes 
could be lined with the same soluble glass, to protect the 
zinc from chemical change, if such were likely to occur. 
Deliquescent salts could be compared with more stable 
ones—as the cupric sulphate, nitrate and chloride—by 
simply exhausting the air to some extent before fixing the 
glass plate. The whole would fit accurately into a shallow 
drawer of any convenient size. I think the plan will be 
feasible, and the interest will well repay the trouble. 

I am, &c. Preserver. 
University College, London, January 11. 

Standard Thermometers. 

To the Editor of the Chemical News. 

Sir,—From a communication sent by Mr. H. C. Kay to 
the Times, it is stated that thermometers issued from one 
of the first houses in London, having Mr. Glaisher’s 
certificate, differ materially from those certified at Kew. 
He writes• 

“ Two years ago, requiring a first-class maximun\ register¬ 
ing thermometer for scientific purposes, I applied to 
Messrs. Negretti and Zambra, the eminent makers, for a 
standard instrument with the Kew certificate. Not having 
one of these at the time, they sent me (with my full 
approbation) one with Mr. Glaisher’s certificate, No. 7381. 
The certificate stated that the reading was 0*5 deg. too 
high throughout the range. A few months ago, suspect¬ 
ing a more considerable difference than half a degree 
between this and several neighbouring instruments certi¬ 
fied at Kew, I made a careful comparison, with the follow¬ 
ing result :— 

Kew Instrument. 
Degrees. 

57* 
1°\ 
79 

Glaisher’s Instrument. 
Degrees. 

• 59 
. . 72 

. 8ii” 

When two such authorities as these disagree, it is 
difficult to know upon whom to rely. But surely there 
can be no difficulty in sending out any number of thermo¬ 
meters of an accuracy within 0*2 degree without any 
increase on the price. The process of making and graduat¬ 
ing thermometers is so simple, and the ease with which 
they can be compared with a standard instrument so 
great, that makers ought to be expected as a matter of 
course to supply all their instruments, whether “certified,” 
“ guaranteed,” or otherwise, accurate, within a limit of 
at least a quarter of a degree. By laying such stress on 
the difference between instruments “ certified at Kew,” 
and uncertified ones, manufacturers lead the public to 
believe that the accurate graduation of a thermometer is 
a matter of some difficulty, whereas it is really one of 
the simplest and easiest things in the world, to those who 
possess the proper appliances, and not very difficult even 
for an amateur. I am sure some of our noted thermo¬ 
meter makers will corroborate me in the above remarks. 

I am, &c. Zero. 

MISCELLANEOUS. 

Photographs on Season Tickets at tlie Inter¬ 

national Exhibition.—In the programme of arrange¬ 
ments for the issue of tickets to the forthcoming 
International Exhibition, it is intended to render photo¬ 
graphy available as a means of identification of the 
owners of season tickets, which will not be transferable. 
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The price of the tickets for gentlemen will be ioo fr., 
those of ladies 60 fr. The signature of the ticket-holder 
must be given whenever it is demanded, but this condition 
is qualified by the following clause:—“However, the 
ticket-owners shall be exempted from the verification by 
means of signature, by giving or sending two copies of 
their photographed likeness, one of which will be affixed 
to the ticket.” Weekly tickets at 6 fr. will be issued, 
but, according to the programme, only to persons who 
may present themselves at the office with their photo¬ 
graphs. The ticket will be affixed to those photographs. 
Exhibitors will receive season tickets subject to the same 
conditions.—The Photographic News. 

Isabels for Beagent Uottles.—Messrs. Jackson 
and Townson, Bishopsgate Street Within, have published 
a very convenient sheet of reagent tables, according to the 
new notation and nomenclature. It is not every one who 
will recognise familiar tests under the names “ Hydr- 
ammonic carbonate,(NH4)HC03,” “ Hydricchloride,HCl,” 
“ Hydric-hydro fluo-silicate, H2SiF6,” &c., but their diffi¬ 
culties will soon vanish when these labels are constantly 
before them. Teachers and students cannot adopt a better 
means of familiarising themselves with modern nomen¬ 
clature than by using these labels in their laboratories. 
They are printed in large bold type, and are well gummed 
at the back. 

TB© Thermotei'ion, or economic heat retainer, is 
the name given to a piece of apparatus which will be 
found exceedingly useful in laboratories. It consists of a 
series of concentric metallic or other vessels, the inner 
one containing a readily removable glass beaker; outside 
this is a space for hot water, which is supplied through a 
covered opening, and it is the heat from this water which 
keeps anything warm which may be placed in the glass 
beaker. Outside the hot water space is an air-jacket 
which insulates the hot water and obstructs the radiation 
of its heat. Air, being a non-conductor of heat, enables 
a high temperature to be maintained within the apparatus 
for many hours. As an experiment, boiling water was 
poured into the beaker and hot water space, and the tem¬ 
perature of liquid in the beaker was taken every hour. 
At the end of the first hour it was i86° E. ; second hour, 
1710 ; third, 1590; fourth, 149°;.fifth, 141° ; sixth, 1330 ; 
seventh, 12,6°; eighth, 1190; ninth, 113? ; tenth, 108°. 
Chemists engaged in research, or wishing to prepare good 
crystals of any compound by very slow cooling, will 
appreciate the advantage of an apparatus of this cha¬ 
racter, which enables the crystallising operation to be 
prolonged for so many hours. It will be equally con¬ 
venient when digestions, solutions, or pressure-tube opera¬ 
tions are required to be conducted, and where an actual 
boiling temperature is not needed. 

A. Chemical Theory of Cell Formation,—Dr. 
C. Montgomery has written a very remarkable paper, read 
before the Royal Society, December 20, 1866, on the 
above subject. The whole paper has a very particular 
interest, and his facts are well worth verifying by all who 
have an opportunity of doing so. Erom preliminary ob¬ 
servations rationally treated, the above gentleman made 
the following experiments:—A viscid substance was re¬ 
quired, and myeline, after a long search, was found to be 
the one. When to myeline in its dry amorphous state 
water was added, slender tubes were seen to shoot forth 
from all free margins, “ being sometimes wonderfully like 
nerve tubes in appearance, flexible and plastic.” Erom this 
crystallisation was inferred, and this extension was pre¬ 
vented by an intimate admixture with the white of an egg; 
clear globules resulted from imbibition by a viscid substance. 
By further extensions of this observation and similar ones, 
globules with lively molecular movement were found. A 
typical cell with nucleus, and even nucleolus, and “ the 
white margin so often mistaken for a cell wall, was always 
present.” This latter fact will be a decisive answer to 
Mohl’s theories. Mother ceils were formed. Lastly, 

globules were obtained with another enclosed smaller 
globule, and this was sometimes multiple, like the typical 
pus cell. If, instead of water, serum be added to the 
thinly-spread myeline, bi-concave discs will form, only 
generally much larger than blood-corpuscles. The changes 
in theory effected by these precise facts will, of course, be 
very great. The author observes that “‘cells” being 
thus merely the physical result of chemical changes, they 
can no longer afford a last retreat to those specific forces 
called vital. Physiology must aim at being something 
more than the study of the functions of a variety of 
ultimate organic units.” 

Meeting’s for tlie Week. 

Monday, February 4. 
Royal Institution, 2 p.m. General Monthly Meeting. 

Tuesday, February 5. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion, with special reference to Sound.” 
. Pathological Society, 8 p.m. 

Ethnological Society, 8 p.m. 
Anthropological Society, 8 p.m. 

Wednesday, February 6. 
Society of Arts, 8 p.m. 

Thursday, February 7. 
Royal Institution, 3 p.m. Professor Tyndall, (t On 

Vibratory Motion, with special reference to Sound.” 
Royal Society, 84 p.m. 
Chemical Society, 8 p.m. 

Friday, February 8. 
Royal Institution, at 8 p.m. Rev. F. W. Farrar, “ On 

Public School Education.” 
Astronomical Society, 3 p.m. Anniversary. 

Saturday, February 9. 
Royal Institution, at 3 p.m. G. A. Macfarren, Esq., 

“ On Harmony.” 

ANSWERS TO CORRESPONDENTS. 

0. Lunge.—Received with thanks. 
Metallurgist.—Dr. Percy’s “Metallurgy,” first volume, contains all 

the information you can desire on the manufacture of spelter. 
Constant Reader. —The statements are certainly open to criticism, 

and will probably receive it. 
F. Samuels.—We must decline to give the address required. 
L. if.—Fine white blotting-paper will answer most of tbe purposes 

of a laboratory better than Swedish filtering-paper. The latter is very 
slow in its action. 

C. if. will find the address of the manufacturer of the “ New Filter¬ 
ing Apparatus” in our advertisement pages. 

Books Received. —Lessons in Elementary Chemistry, Inorganic and 
Organic, by H. E. Roscoe, B. A., F.R.S. 

IP A., Mass.—Dr. Hofmann’s Report on Class II., Sect. A., Exhibi¬ 
tion 1862, is out of print. 

Distiller.—Bottger’s test for copper in brandy is very good. Agitate 
a little of the suspected brandy with a few drops of pure olive-oil. If 
copper be present, the oil will acquire a green colour. 

M. P. T.—The new edition of the Pharmacopoeia will be out in a 
week or two." 

Uses of Naphthaline.—T. A. R. writes as follows:—“I find a very 
considerable quantity of naphthaline in distilling my tar, and am too 
distant from any likely market where it might be sold. Could any of 
your numerous correspondents suggest any use for it? Such informa¬ 
tion I would not object to pay for. If there are any uses, although 
but in a moderate way, the knowledge of them would be of value to 
those, like myself, in a remote coi-ner." 

E. A.—For an explanation of the term “triatomic,” as applied to 
glycerine, see Wurtz’s “Introduction to Chemical Philosophy,” page 
151. To answer your questions fully, it would he necessary to give an 
abstract of the book. 

T. J. Y.—The best cement for attaching jewels to metal or to each 
other is made by dissolving a quarter of an ounce of gum mastic in two 
ounces of alcohol; then soak half an ounce of isinglass in four ounces 
of water for twenty-four hours, evaporate in a water bath till it is 
reduued to two ounces, add two ounces of alcohol, and strain through 
linen. Then mix, whilst still warm, with the solution of gum mastic. 
Add one drachm of powdered gum ammoniac, and triturate iu a 
mortar till perfectly incorporated. This is sometimes called Armenian 
cement. It resists moisture and dries colourless. It will unite glass, 
china, and even polished steel. When required for use, it must be 
softened by placing the bottle in hot water. 

-Receive.—JR. J. T. i 9. Muspratt, M,D. j A Subscriber. 
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LONDON WATER: PAST, PRESENT, FUTURE. 

FUTURE. 

We have tried to show that the questions of sewerage 
and water supply always require a discussion in com¬ 
mon, from the present intimate relations of the two 
systems. The impurities from the one may influence 
the other, either locally or from a common centre, or 
by necessity from forces known to be at work. By the 
second means, many have tried to show, on the ground 
of infiltration of the soil by sewage, that great evils 
may be brought about, as implied by the Registrar- 
General in his last quarterly report :—“3691 deaths 
by cholera and 740 by diarrhoea—that is, 4431 together 
•—occurred in the East London districts, among 607,945 
people supplied with water chiefly from the Old Ford 
reservoir of one company.” The comment of Dr. 
Frankland on this reservoir is :—“ It, as I was informed, 
is excavated in clay, but the side next to the navigation 
branch of the foul River Lea is of gravel. Neverthe¬ 
less, the position of this reservoir with its two and a half 
acres of floor, sixteen feet below the surface of a badly- 
drained district, is fraught with much peril during the 
prevalence of epidemic disease.” Dr. Hawksley * 
forcibly shows the evils that have their origin from the 
third cause :—“ We fling into this immense system of 
tubes every day in London 4224 tons of human organic 
matter, spread over acres and acres of surface, kept con¬ 
tinually moist by the water poured through, and con¬ 
stantly aerated by a current of air rushing from the 
periphery of the system to the centre ; wherever there 
is an opening, be it gully-hole, or drain-pipe, or water- 
closet, there must ever be issuing pestiferous gases.” 
We may add, not gases only, but also that by vapours 
particles are carried mechanically, like dust by a gale of 
wind. The same author, in his treatise on “ Matter,” 
observes also:—“ The larger the sewers, the greater the 
surface for refuse matter—the greater the volume of air 
with a current, in a tube from the lower to the higher 
level, from the colder to the warmer atmosphere.” 
Dr. Sanderson’s manometer demonstrates the con¬ 
stant upward pressure of the gases within the 
sewers; and it is obvious that for every inch of baro¬ 
metric pressure diminished, one-thirtieth of the whole 
volume of foul air in the sewers must ascend into the 
town. No wonder that we can foretell rain by the odours 
from the drains and gully-holes.” Thus, then, with three 
classes of pollution existing, is it rational to bring water 
by 183 miles of aqueducts from the Severn at the cost of 
8,600,000/., or from Westmoreland, a distance of 240 

miles, for 9,650,000/., if it is to be supplied as at present? 
The schemes are truly magnificent; but, leaving out the 
question of the cost, would it be wise for 3,000,000 
people to depend on water the source of which is 200 

miles away, with all the chances of the supply being cut 
off taken into consideration ? Dr. Hawksley says, if you 
will only renounce the water-closet system for the dis¬ 

* “ Matter and Earth,” by Thomas Hawksley, M.B. Lond., M.R.C.P. 
London: John Churchill and Sons, New Burlington Street. 1867. 
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posal of sewage, and use earth pans, you may secure the 

following advantages:—You may keep your present 

supply of water—which, if only left alone, is not so bad 

after all—use the sewers as waste water pipes only; 
breathe a purer air; return to the agriculturist the 
materials that by neglect of such return cause the com¬ 
parative barrenness of our fields—not at the cost of 
8,000,000/., but making a handsome profit by such eco¬ 
nomy of material. Every one who can appreciate a 
philosophical and well-arranged scheme, carried into the 

smallest detail, should read Dr. Hawksley’s book. 
If the sewage is once disposed of in a rational manner, 

we may then, and not till then, set about securing the best 
waterclose at hand. Mr. Telford Macneillf is a good autho¬ 
rity to follow here, but we have not space to follow him far 
now; butamong the questions proposed are: If 200,000,000 

gallons are required now, how much will be required in 
ten years’ time, before which the most sanguine could 

not expect the large plans to be made available, and 
should not any scheme at a moderate view set this ques¬ 
tion at rest for twenty years more ? The population of 
London, with the suburbs, at the present rate of in¬ 
crease, will then have reached nearly 6,000,000, requiring 
400,000,000 gallons daily. Again, the author reminds us 
that, when the supply was improved from 1850 to 1856, 

the daily consumption was doubled. “ Must London, 
then, look to both sources for its future demand? 
My answer is that the Thames, by the means and 
combinations to be described, will give an almost un¬ 
limited quantity, and of pure quality, without injury to 
the river or annoyance to its inhabitants.” The Bag- 
shot Sands are then proposed as a natural filtering 
ground for the water of the area of the basin drained 
by the Thames above Teddington Lock of 2,500,000 
acres, with a rainfall of twenty-five inches per annum* 

the introduction of sewage being provided against by a 

very feasible scheme. The plan will be effectual with¬ 
out any attempt to alter the pre sent condition of the 
Thames. The supply so obtained during droughts would 

be 800,000,000 gallons daily, close at hand. Quantity is 
so far satisfactorily accounted for. 

As regards quality the scheme is most promising; the 
mean of the river and spring water will be eight and a half 
degrees of hardness, and two degrees of this will be lost in 

the passage, with a fall to prevent organic life (we would 
suggest the more abrupt the better for oxidation and arrest 
of development), and lastly, and most important of all, 
by percolation through an extended area, uniformity of 

temperature will result. For details we refer our 

readers to Mr. Maeneill’s paper. It will be seen that 

by this scheme we are brought to the plan so approved 
by the commissioners in 1851, and rejected on account 
of defect in quantity, the Farnham area being included 
in that of the proposed scheme ; but the Watford basin, 
we must add, was preferred by them. 

In reviewing thus the whole matter, we would depre- 

t “ Water Supply of London, by means of Natural Filtration of the 
Waters of the River Thames,” by Telford Macneill. London: Edward 
Stanford, 6, Charing Cross, S.W. 1866. 
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cate the adoption of any scheme that possesses mainly a 

feature of novelty, or an opportunity for extensive 

engineering works, and would urge upon the commis¬ 

sion about to discuss the question the lessons taught by 

a long experience, and the clear principles laid down 

by commissioners not less able than themselves. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Freezing of Aerated Waters, by Charles 

Tomlinson, F.C.S. 

Priestley was, I think, the first who impregnated 
water with carbonic acid, so as to resemble Pyrmont or 
Selzer water, and he recommended brewers and distillers 
to employ the gas of their fermenting tuns in the manu¬ 
facture of such water. This was about the year 1767. 
When he found that fixed air could be liberated from 
chalk or marble by the action of oil of vitriol, he con¬ 
trived a simple but effective apparatus for impregnating 
water with its own bulk of the gas, and he even recom¬ 
mended the use of a condensing engine for impregnating 
the water more highly. Priestley must therefore be 
considered as the inventor of soda water. He attempted 
to impregnate ice with carbonic acid, but failed to do so. 
He then exposed a quantity of the impregnated water 
to the action of a freezing mixture. “ This mixture 
instantly freezing the water that was contiguous to the 
sides of the glass, the air was discharged plentifully, so 
that I catched a considerable quantity in a bladder tied 
to the mouth of the phial.” Another portion of the 
liquid was frozen, and “ was almost as much like snow 
as ice, such a quantity of air-bubbles were contained in 
it, by which it was prodigiously increased in bulk.” He 
further remarked that impregnated water frozen by 
natural cold and then thawed, had “ the taste of common 
water only.”* 

During the recent cold weather I impregnated with car¬ 
bonic acid distilled water contained in eight-ounce and 
other phials, which were then corked and exposed to the 
air at temperatures ranging between 230 and 300 F. The 
first action of the cold was to produce long needles of 
clear transparent ice, as thick as the little finger, 
occupying about the centre of the bottle, in some cases 
parallel with the sides, in others at an angle thereto. 
The further action of the cold was to enclose these trans¬ 
parent crystals in opaque ice, to thrust out the cork and 
break the bottle. In one case the bottom of the bottle 
was forced out; in others the sides were cracked, and 
the cracks ran in lines from top to bottom, nearly parallel 
with the long axis of the bottle. Opaque ice filled the 
neck, and even overflowed, so that the ejection of the 
cork, the fracture of the bottle, and the overflow of the 
ice, were simultaneous acts. 

On mentioning these results to my friend Professor 
Miller, he advised me to try the effects of a low tem¬ 
perature on a bottle of soda water. Accordingly, two 
bottles of soda water, A and B, were taken. A was put 
into a jug containing a freezing mixture of snow and 
salt. In the course of a few minutes the soda water 
froze into a perfectly opaque dead-white mass. B was 
suspended just outside my laboratory window in an 
atmosphere at 28°. In the course of three-quarters of 
an hour long straight crystals of transparent ice passed 
from just below the neck to near the bottom of the 

bottle. In the course of another hour amorphous 
opaque ice began to form in the neck, and during the 
night this extended downwards, completely enclosing 
the transparent crystals (doubtless of pure water), so 
that the bottle, in the morning, was not to be dis¬ 
tinguished in appearance from A. 

Both bottles were now brought into the room, which 
was at 370. In both a ring of ice had formed round 
the cork from the escape of some of the liquid from 
within. In both there was a feeble escape of gas, which 
soon increased so as to form an audible hiss. In both 
the corks were strained and distorted, and in A the cork 
had burst the wire, so that it was held apparently by 
the string only. On cutting the string it was found 
that the cork was frozen to the ice in the bottle. The 
ice had in both bottles slowly and quietly lifted up 
the cork a little, and compressed it so as to allow escape 
to some liquid and a constant escape to the gas—in fact, 
the expansion of the liquid in freezing, instead of burst¬ 
ing the bottle, found a line of least resistance by com¬ 
pressing the cork. 

On watching the process of thawing, the opaque ice 
impregnated with gas was the first to liquefy, but the 
transparent crystals had become so penetrated by the 
opaque ice that they could not be made out during the 
thawing. 

At the shop where I got the soda water most of the 
stock was frozen. I found that where transparent crys¬ 
tals only were formed, these could be soon thawed, and 
the soda water was not much, if at all, injured ; but in 
all cases where opaque ice had formed the cork had been 
raised, and there was an escape of gas. On exposing 
the soda water a second time to the air at 26°, it froze 
into a vitreous mass of transparent ice; and yet there 
was a good deal of gas left in the water, for on testing 
it with lime water the precipitate was immediately taken 
up,* and the solution became clear. 

It may be worthy of remark that corked bottles of 
water impregnated with carbonic acid may be left on 
the ground during many hours exposed to a temperature 
of 240 without freezing. In one such case the bottle 
was shaken violently, but the water remained liquid. 
On removing the cork, however, fan-shaped crystals of 
opaque ice diverged from the surface of the water, and 
these were met by other radiating masses of crystals, 
so that in a few seconds the water became converted 
into nearly opaque ice; the bottle was not broken. A 
small phial of impregnated water was frozen at 240 into 
opaque ice without being broken or having the cork 
removed. 

As nitrous oxide is more soluble in cold water than 
carbonic acid, I impregnated with that gas distilled 
water contained in two eight-ounce phials A B, and 
also in an open beaker C, of the capacity of about a 
pint. All three vessels were placed on the ground at 
the temperature of 26°. After an hour’s exposure there 
was no appearance of freezing. In another fifteen 
minutes the surface of C was covered with scanty lines 
of transparent ice. A also contained a few long, thin, 
serrated crystals of transparent ice, extending the whole 
length of the phial. There was also a delicate icy 
foliage on the inner surface of the phial, following the 
slight projecting lines formed on the surface in the 
process of manufacture; the ice behaving as camphor 
vapour does when a bottle containing a lump of cam¬ 
phor is left on the window pane. The water in B 
was quite unfrozen; agitation and the removal of the 
cork had no effect. In the course of another hour the 
beaker displayed icy foliage on the inner surface, and * “ Experiments on Air.” 1790. Vol. i. p. 120. 
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short crystals like grass shot up from the bottom. 
There was little or no change in A and B during two 
hours more. The vessels were left at n p.m., and 
next morning (the thermometer marked 24°) A and 
B were frozen and broken; C was also frozen, but not 
broken. In all these cases there was this difference 
as compared with the carbonic acid water. The centre 
remained unfrozen, so that on inverting the bottles a 
large bubble of gas ascended through a column of 
liquid. In the case of the beaker the central fluid 
portion was spherical, and from the surface of the 
sphere proceeded radially, large pyriform bubbles of 
gas, with the bulbs all directed to the centre. On 
showing this to Mr. Wetherell, the well known palseon- 
tologist, he pointed out the striking resemblance of 
this figure to some of the sea anemones. There was a 
layer of opaque ice above this figure, and the surface was 
bounded by a layer of transparent ice. The central liquid 
portion appeared to be a strong solution of the gas, for 
on taking the vessels into a warm room bubbles were 
liberated from it. 

Highgate, January z8. . 

On the Analysis of Apatite—3(3CaOPOf) + CaCl, or 
(CaFl), by F. Wohler, Professor of Chemistry in 
the University of Gottingen. 

To estimate the chlorine, dissolve a known weight of 
the mineral, not pulverised, in dilute nitric acid,# and 
precipitate the chlorine with nitrate of silver. 

Some kinds of apatite contain a small quantity of 
fluorine. When it is desired to ascertain the presence 
of this body, finely powder the mineral, and then mix it 
in a platinum crucible with concentrated sulphuric acid, 
covered over with a piece of glass, coated with wax and 
having characters traced on it with the point of a needle. 
Then heat the crucible, taking care not to melt the wax. 
If fluorine is present, the characters will be found 
engraved on the glass when the wax is removed. The 
amount of fluorine present may be deduced from the loss 
of weight obtained in the complete analysis. (This will 
be further explained in the analysis of silicates.) 

The lime and phosphoric acid may be determined as in 
bone ash, or the following method may be employed :— 
Dissolve the mineral in nitric acid in a capsule, and then 
add pure mercury in such a quantity that when the acid 
is saturated with it there still remains a portion of 
mercury undissolved. 

Evaporate the mixture on the water-bath to complete 
dryness. If a slight odour of nitric acid is still disen¬ 
gaged, add more water, and evaporate again to dryness, 
so as to get rid of it completely; then extract with water, 
place it on the smallest possible filter, and well wash the 
residue, which contains all the phosphoric acid. 

Besides the excess of mercury the filtrate contains all 
the lime. With hydrochloric acid precipitate the proto¬ 
salt of mercury. As a little binoxide of mercury may 
have been formed, precipitate the solution with ammonia. 
If the mineral contains iron or other bases preeipitable 
with ammonia, these remain after calcining the last pre¬ 
cipitate. The solution is rapidly filtered with as little 
exposure to the air as possible, and the lime in it pre¬ 
cipitated with oxalate of ammonia. 

The filter, which besides the excess of mercury con¬ 
tains phosphoric acid, is well dried, and the whole is 
placed in a platinum crucible and mixed with carbonate 

* Certain brown apatites leave as a residue a small quantity of a 
crystalline powder which is cryptolite (phosphate of protoxide of 
cerium). ' = 
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of potash and soda. The crucible is then heated to a tem¬ 
perature below redness, under a chimney with a good 
draught, until all the mercury is volatilised, after which 
it may be heated to redness and the contents fused. 
Then dissolve in water, add an excess of hydrochloric 
acid, and precipitate the phosphoric acid with ammonia 
and sulphate of magnesia. 

On a New Maroon Pigment, by William Skey, Ana¬ 
lyst to the Geological Survey, New Zealand. 

The blood-red compound obtained by adding a soluble 
sulphocyanide to a salt of iron in solution can be made 
(apparently at least) to combine with resin in the follow¬ 
ing manner:— 

To concentrated solution of sesquichloride of iron and 
sulphocyanide of potassium in ether an etherial solution 
of common resin is added and well shaken together, then 
mixed with a sufficiency of water to cause a precipitate, 
when it will be found, after the mixture has stood a few 
hours, that the whole, or nearly the whole, of the red- 
coloured iron compound has united with the precipitated 
resin, forming the maroon-coloured pigment in question. 

When this coloured substance is finely powdered and 
mixed with water, the water is not the least coloured; 
from whence I infer the red-coloured iron compound 
afforded by the mixture of the sulphocyanide of potassium 
with the iron salt has chemically united itself with the 
resin. 

TECHNICAL CHEMISTRY. 

On a New Process of Organic Elementary Analysis for 
Substances containing Chlorine, by C. M. Warren. 

Organic bodies containing chlorine—and probably those 
also that contain bromine and iodine—may be analysed 
by a process analogous to that which I have already de¬ 
scribed for substances containing sulphur.* 

As in that process, so also in this, the substance is 
burnt in a stream of oxygen gas, in the manner de¬ 
scribed in my first paper, “ On Organic Elementary 
Analysis.”f 

Similarly, also, as in the analysis of sulphur com¬ 
pounds, the chlorine is absorbed and retained during the 
combustion, by a suitable substance placed in the anterior 
end of the combustion tube ; this substance being subse¬ 
quently removed, and the chlorine determined therefrom 
in the usual manner. The carbon and hydrogen, in either 
process, are determined from the same portion of the 
substance as the sulphur or chlorine, in a manner similar 
in other respects to that described for simple hydro¬ 
carbons.}: 

In pursuing this research some difficulty was expe¬ 
rienced, as was anticipated, in finding a substance which 
would absorb and retain the whole of the chlorine, under 
conditions that would at the same time insure that every 
trace of the carbonic acid and water should pass through 
unabsorbed. 

The search for this substance was confined to the 
oxides of the heavy metals, as these alone, from their 
strong affinity for chlorine and weak affinity for car¬ 
bonic acid, seemed to give encouragement of success. 

The difficulty, however, in finding such a substance 

* Proceedings of the American Academy, March, 1865; American 
Journal of Science and Arts, 1866, x)i. 40. 

t Proceedings of the American Academy, 1864, p. 251; American 
Journal of Scienee and Arts, 1864, xxxviii. 387. 

I Loc. cit. 
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was chiefly flue to the circumstance that most of the 
chlorides of these metals are either too volatile, or begin 
to suffer decomposition at too low a temperature ; it 
being requisite that the absorbing substance, and the 
newly formed chloride of the same, should bear to be 
heated sufficiently to prevent both condensation of water 
and absorption of carbonic acid, and at the same time 
avoid a temperature high enough to occasion any appre¬ 
ciable decomposition of the chloride. 

This question of temperature became, therefore, a pro¬ 
minent one in the investigation, as evidently the success 
of the process must depend, in a great degree, on the 
proper management of the temperature of the absorbing 
substance, within such limits as might be found to give 
satisfactory results. Hence, my first step was to devise 
means to secure the necessary control of the temperature 
of that part of the combustion tube which should contain 
this substance. 

For this purpose was constructed a sheet-iron air-bath 
or chamber, A, Fig. i, provided with two holes—one in 

Fig. i. 

takes place. It is evident that oxide of copper would 
not answer for this purpose, as at so high a temperature 
dichloride of copper would be formed, which, being in¬ 
soluble in dilute acids, would interfere with the determi¬ 
nation of the chlorine. Oxide of zinc has been found to 
give good results with such substances. 

The preparation of the combustion tube, and the arrange¬ 
ment of the mixture of asbestos and the absorbing sub¬ 
stance, is the same—except in the case last mentioned—as 
in the analysis of substances containing sulphur, as shown 
in Fig. 2—viz., the space between a and b, about ten 
inches in length, is packed with pure asbestos ; between 
b and c—a space of about two inches—being left vacant, 
a plug of asbestos is placed at c ; the space between c 

and d, four to five inches in length, is filled with an in¬ 
timate m ixture of asbestos and brown oxide of copper ; 
and, finally, a plug of asbestos is placed at d. 

After the combustion, the chloride, together with the 
excess of oxide, is extracted from the asbestos by means 
of dilute nitric acid. 

To facilitate the removal of what may adhere to the 

HBSCSt 

Fig. 2. 

sides of the tube, the apparatus shown in 
Fig. 3 will be found serviceable, as in the 
analysis of sulphur compounds. 

Fig. 3. 

each side—to receive the combustion tube, and a tubulure 
in the top for a thermometer. One end of the air-bath 
is made to rest on the combustion furnace, and the other, 
which projects a few inches from the front of the fur¬ 
nace to make room for a lamp, is supported by a leg 
resting upon the table. The bulb of the thermometer is 
placed in a central position, in the interior of the bath, 
close by the side of the combustion tube. 

The temperature of the air-bath, and consequently of 
the substance contained in the combustion tube within, 
is easily regulated by means of a Bunsen’s burner placed 
under the front end of the bath, as shown in Fig. 1. 
With the exception of the air-bath, the apparatus em¬ 
ployed is the same as that used in the analysis of sub¬ 
stances containing sulphur, a fuli description of which is 
given in the papers above referred to. 

The substance that I have found best adapted to absorb 
the chlorine, for substances easily combustible, is brown 
oxide of copper, prepared by precipitation with potassa, 
and ignition over a gas flame. 

Difficultly combustible substances, like chloroform, are 
not completely burnt in oxygen in contact with asbestos 
alone, but require the presence of a body having an 
affinity for chlorine; otherwise there is formed a liquid 
body, difficultly volatile, probably a chloride of car¬ 
bon, which condenses in the vacant part of the tube, 
from b to c, Fig. 2, and which cannot be entirely 
burnt off, and save the analysis. In such cases the 
absorbing substance is mixed with the asbestos occu¬ 
pying the back part of the tube, where the combustion 

(To be continued.) 

WBaat is a “ S*rofessor 1”—“ The term professor is 
sometimes put very prominently before us as one of 
superior distinction—a still larger handle to the name. 
We have, however, professors of hair cutting, of carpet 
shaking, of dancing, and of the ‘noble art of self-defence,’ 
as well as of medicine or surgery ; and if we may judge of 
the public appreciation of the term by the use made of it 
in the newspapers, it has a much wider significance than 
that of men of learning or science appointed to the office 
of teachers by incorporated colleges, which is its technical 
definition.”—A Discourse on Titles, $c., by Edward Parrish, 
Philadelphia. 
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PHARMACY, TOXICOLOGY, &e. 

On the Preparation of Medical Tinctures,* 
by M. Filhol. 

The various writers on the preparation of medical tinc¬ 
tures have given most of their attention to the best 
method of exhausting substances submitted to the action 
of a solvent (alcohol, ether, &c.). Two methods have 
been proposed. The first consists in macerating the sub¬ 
stances properly divided for a sufficient time in the 
liquid which is to produce the tincture, and filtering and 
submitting the residue to sufficient pressure to extract 
the portion of tincture it retains. The second, known 
as the displacement method, consists in submitting the 
substance destined to undergo the action of a solvent to 
a methodical washing and displacing the tincture re¬ 
maining in the powder by water, or by alcohol when 
an alcoholic tincture is desired. 

It is generally admitted that the latter method pro¬ 
duces in a very short time a tincture quite as rich, some¬ 
times even richer, in soluble material than that obtained 
from the same substances by prolonged maceration. But 
it is undeniable that those prepared by maceration keep 
better, and are less apt to become turbid, than those pre¬ 
pared by the second method. On the other hand, it 
seems impossible to displace alcohol by water, for the 
two liquids mix in an appreciable manner, and little 
economy can result from this plan. The maceration 
process seems then to be the best. 

I will not here enter into all that has been said for 
and against each of these methods, but will merely 
observe that the question does not appear to me to have 
been hitherto studied in a manner which is alone cal¬ 
culated to remove all doubts. 

It would, in fact, be of little consequence that tinc¬ 
tures prepared by the displacement method should, after 
a few days, furnish a slight deposit, were it proved that 
the substance forming this deposit was inert, and that 
its preparation did not lessen the value of the medicine. 
It would be quite the reverse were this deposit formed 
essentially of principles possessing great activity. This, 
then, is a point which it was necessary should be cleared 
up by a series of consistent researches and qualitative 
analysis, executed with all possible care and precision. 

It is important, also, in estimating the value of the 
tinctures, not to rely solely on their relative densities, or 
on the quantity of dry residue left by evaporation, but 
rather on the results of the analyses of these residues, for 
it sometimes happens that the best tincture gives the least 
residue, being richer in alkaloids and other really active 
principles than those giving the smaller quantity of resi¬ 
due. I am aware that the researches I have indicated 
would require much time and skill on the part of the 
operator, but there are many druggists capable of suc¬ 
cessfully undertaking them. 

One word more concerning tinctures. 
In my opinion, alcohol is not so good a preservative 

as it is generally supposed to be, and the tinctures should 
be used as soon as possible after they are prepared. The 
following facts prove that certain immediate principles 
of vegetable origin alter when dissolved in alcohol. 

A tincture prepared from the leaves of a plant will be 
of a beautiful green colour, due to the presence of 
chlorophyl, and will, under the influence of hydro¬ 
chloric acid, undergo transformations, which M. Fremy 
has described, and which I have studied myself. Now, 

* Journo. Pharnw.tit <t it Chimie, vol. iv, p. 22. 

these transformations do not take place in a tincture 
which has been prepared for several months, and the 
most essential characteristics of chlorophyl disappear. 
S^The petals of the ranunculus, macerated in alcohol, 
give a golden yellow tincture, which, an the addition of 
an equal volume of hydrochloric acid, turns green. 
After the liquid has been filtered, a yellow substance 
remains on the paper, and the filtered liquid is of a pure 
blue colour. Nothing of this kind takes place when the 
tincture has been kept some time. Then the liquid 
remains yellow in spite of the addition of hydrochloric 
acid. In this case the xanthine of the flowers has been 
altered, as well as the chlorophyl. 

Attentive study will probably lead to the discovery 
that other matters also undergo great alteration. 

Now it is certain that tinctures, possessing all the pro¬ 
perties I have mentioned, can be prepared from leaves 
or flowers well dried and kept from air and light during 
several months. It is therefore better to preserve the 
plants than the tinctures, and the latter should, as I have 
said, be prepared in small quantities, and used as fresh 
as possible. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, February 5, 1867. 

The Council of the French Photographic Society, whose 
establishment is at 9, Rue Cadet, has taken the following 
resolution, and thus shows a very good example, which 
will be, we hope, imitated. All the French and foreign 
strangers admitted to the Exhibition will have admittance 
to the saloons of the Society and will be able to attend 
the meetings. A personal card will be delivered to them 
at the Secretary’s office of the Society. Besides the usual 
meeting held the first Friday in each month, the Society 
will meet on the third Friday either for a general meeting 
or to hear a lecture on subjects interesting to photography. 
The ordinary recess of the Society, which habitually takes 
place in the month of August, will be this year postponed 
to the months of October and November. 

At the demand of M. Regnault, the illustrious chemist 
and physicist, president of the Photographic Society, the 
Parisian Gas Company has decided to manufacture on a 
large scale alkaline sulphocyanides, and especially the 
sulphocyanide of sodium. The price fixed by the Com¬ 
pany is 3 frs. the kilogramme. Thanks to this decision, 
the introduction of sulphocyanides into photographic con¬ 
sumption is henceforth assured, for the Company can pro¬ 
duce 60 tons of them annually. 

Heliographic engraving, or the production by means of 
photography of proofs which can be printed from, either 
by copper-plate or lithographic impression, by a thick ink 
or by carbon, has made this year in France and England a 
really wonderful progress. On Friday, the 2nd inst., M. 
Baldus presented to the Photographic Society three long 
series of proofs, taken from ancient engravings or from 
nature, which excited universal admiration. In fact, 
nothing could be seen more beautiful than the reproduc¬ 
tion by this process of the celebrated engravings by Mark 
Anthony, after Raphael. M. Baldus did not explain his 
process, for this principal reason, that it is so simple that 
one would scarcely believe it. Moreover, it is a process 
perfectly industrial, and of which the products can be 
given at a fabulously low price. For us who are acquainted 
with the phototypes in carbon or thick inks of Messrs. 
Woodbury, Swan, &c., we do not hesitate to declare 
that M. Baldus leaves them very far behind him. We 
can compare his proofs only to the heliographic engraving 
of M. Gamier. 
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MM. Camille Saint-Pierre and Pugo, Professors of 
the Faculty of Montpellier, with regard to the question of 
taking the density of wines, have made some very con¬ 
scientious researches upon the densities of the wines of 
the Department of L’Herault, of which the following are 
the results. They are interesting, to a certain point, to 
England, to which country a great deal of wine is exported 
from Cette. The density of the red wines of L’Herault 
differs but little from that of water; the weight of iooo 
litres of wine varies from 994 to 999 kilogrammes. The 
dry white wines are generally a little lighter than the red 
wines ; 1000 litres weigh from 991 to 994 kilogrammes. 
As to sweet wines, which comprise muscatel and liqueur 
wines, notwithstanding the quantity of alcohol they con¬ 
tain, which tends to lower their density, they have a specific 
gravity greater than that of water, owing to the great 
quantity of sugar they contain. Vinegars are heavier 
than the wines from which they are obtained. To sell, 
then, white and red wines by weight does not expose one 
to a sensible error in commercial transactions. With 
regard to sweet wines, there is generally sufficient differ¬ 
ence between their densities and that of water ; so that, 
in the substitution of the sale by weight instead of by 
measure, the relation of the weight to the volume should 
be taken into account. The measuring of wine is a very 
costly process ; it takes up much time, and is at the same 
timp very inexact. There will be great advantages in 
abandoning it and adopting the sale by weight. 

M. Stephan, Director of the Observatory at Marseilles 
—a supplementary one to the Imperial Observatory of 
Paris—discovered in the night of Tuesday, January 22, a 
new comet, of which he could only determine the position 
on the 25th. 
Mean time at Marseilles, January 25 . 8h. 53m."35s. 
Right ascension of the comet . . 2h. 33m. 53*58. 
North Polar distance .... 740 26'. 
Hourly movement: in right ascension +5*173.; in Polar 

distance — 1*29'. 
The comet is rather brilliant, in appearance generally 

round, with a well-defined nucleus ; it appears denser at 
one side than the other, so as to lead to the supposition 
that the tail is fan-shaped. The apparition of a comet 
after the excellent researches of Messrs. Huggins and Miller 
on spectral analysis, is a fortunate event that must be at 
once announced, so as not to lose any chance of observa¬ 
tion ; and we find it very extraordinary that M. Le Verrier 
did not give any particulars of the new comet before the 
bulletin of the Observatory, dated February 1. No. 
1625 of the Astronomische Nachrichten, published on 
January 30, does not say a word about the comet. 

The “ Florentin ” diamond—such is the name given to 
a jewel in the possession of the Imperial Treasury at 
Vienna. It is of the first water, and is mentioned in all 
the books on precious stones as weighing 13 9^ carats, or 2f 
carats more than the “Regent,” worn by the Empress of 
the French, and 54A carats less than the “ Orlof ” of the 
Russian regalia. The inventory of the Imperial Treasury 
of Austria gives its weight as 133^ carats. A commission 
convoked for this purpose has recently ascertained, by 
means of an extremely delicate balance, that this diamond 
weighs 27*454 gimmes = 133*185 carats of Vienna 
= 133*600 carats of Paris = 139*20 carats of Florence, 
and that at a temperature of 190 C. its density was to 
that of water in the ratio of 3*5213 to i*ooo. Dr. 
Hornes, director of the Imperial Museum of Mineralogy, 
and member of the above-named commission, has taken 
a plaster cast of the “ Florentin,” so as to serve as a 
model for a copy in crystal glass, representing exactly the 
bulk, shape, and tint* of the original. The value of this 
diamond, according to the usual commercial rules of cal¬ 
culation, amounts to two and a half millions of florins, or 
about 250,0001. 

• Our Vienna correspondent has not given the colour of this 
celebrated diamond.—F. M. 

MM. J. Vavin and G. Fribourg have invented an 
automatic electro-chemical method of electric transmission 
of despatches, with a view of utilising all the velocity of 
the current on telegraphic lines. It consists in the dis¬ 
tribution of the current through as many small wires very 
short and isolated as there are signals to be transmitted, 
all the while only employing one wire on the main line. 
Each of these small isolated wires communicates on the 
one hand with a metallic plate of a particular form fixed 
in gutta-percha, and on the other hand with a metallic 
division of a disc, which is equally formed of an insulating 
substance. A group of eleven of these small laminae form 
a sort of character which will give all the letters of the 
alphabet by the suppression of certain portions of the 
fundamental form. Now, suppose rows of these com¬ 
pound characters to be placed on a sheet of prepared paper 
of a metallic nature, the words of the telegram to be sent 
are written on them with isolating ink, leaving the other 
parts of the small “ stereotyped ” blocks untouched. The 
consequence is that the current is intercepted at every 
point touched by the ink, and a letter is imprinted on the 
prepared paper at the other end of the line where the 
telegram is to be received. It is hard to explain the 
system without an illustration ; yet, if the invention meets 
the encouragement it deserves and works well, we shall 
return to the subject and give an illustration. 

M. E. Arnoux, chef d’escadron of the French Marine 
Artillery, has proposed a new arrangement in the tele¬ 
graphic service, the aim of which is to popularise and ex¬ 
tend the use of the telegraph. For this purpose he deems 
it necessary to— 

1. Guarantee the secresy of the despatches in the same 
way as of letters by post. 

2. To lower the rate of telegraphic messages, so as to 
place them on a rational and equitable footing. 

3. Lastly, to increase considerably the number of trans¬ 
missions, at the same time augmenting as little as possible 
the number of assistants and the apparatus in use. 

The author (and perhaps justly) exclaims against routine, 
and wishes for reform. He says:—“ Non seulement la 
routine conserve scrupuleusement comme un depot sacre les 
vieilles erreurs, mais elle s'oppose encore de toutes ses forces 
aux ameliorations les plus legitimes,” &c., &c. 

The immense success of the lighting up of the ball 
fite of the skaters at the Bois de Boulogne caused his 
Majesty the Emperor of the French to make a trial again 
of the electric light for illuminating the courts of the 
Tuileries and the Carousel. On Saturday, February 2, 
M. Serrin was invited to place two of his lamps on the 
Arc de Triomphe of the Place du Carousel. The light 
being enclosed in two ellipsoidal enamelled urns, made 
by M. Paris, was not only unfatiguing to the eye, but 
it was contemplated with pleasure. Two electric 
burners are evidently too few for this immense space, 
and yet it was entirely lit up. In the interior of the 
court of the Tuileries the light was better than that of all 
the gaslights ; on the Place du Carousel the gas was 
nearly all eclipsed. The continuity and fixity of the light 
were truly astonishing. When, according to the adopted 
project, the iron railing forming the present enclosure 
of the courtyard of the Tuileries is advanced as far 
as the middle of the Place, four or six lamps lit by 
electricity, and placed above the railing, will furnish an 
illumination the most splendid, inoffensive, and economical 
that can be imagined. It seems to us impossible that they 
will hesitate a moment in adopting it, the more so as the 
actual mode of illuminating the two Places is so inefficient 
that they are truly plunged in obscurity. 

The electric telegraph makes wonderful strides every 
day. On the 2nd instant we saw, at the Central Office of the 
Direction of Telegraphs, a simple dial telegraph, invented 
by M. Alphonse Joly, special agent of the Administration 
of Telegraphs, work wonders. Through a length of 250 
kilometres it prints, at the same time, very rapidly, letters, 
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figures, and all signs of punctuation, &c. We shall not 
be much surprised to see this instrument become universal. 
Without being as rapid as that of Hughes, the chef 
d'oeuvre of ingenuity, but which requires a practised 
hand to work it, and is well adapted for great lines of 
communication, the telegraph of M. Joly, which prints 
at once the despatch both at the transmitting and 
receiving offices, can give from two to three letters per 
second, from 120 to 180 per minute, a despatch of more 
than twenty words at the rate of sixty despatches per 
hour—a velocity sufficient for all secondary lines. 

F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Owing to the indisposition of Professor Max Muller, on 
Friday, February 1, his lecture “ On the Language and 
Antiquities of Cornwall” was not delivered, and Mr. Scott 
Russell supplied his place by an interesting lecture upon 
“ The Late Fire at the Crystal Palace.” The lecturer 
divided his subject into three parts—viz., the construc¬ 
tion of the building, the fire, and the measures to be 
taken to remedy the mischief done. The Crystal Palace, 
as every one knows, is the offspring of the Great Exhi¬ 
bition of 1851, the idea of which undoubtedly belongs in 
the first instance to the late Prince Consort. After giving 
some very interesting details as to Sir J. Paxton’s original 
design, and the improvements that were eventually 
adopted, Mr. Russell proceeded to describe the plan of 
the construction, which, while giving immense strength, 
procured that appearance of lightness and elegance which 
is so marked a feature of the present building. The most 
essential point is the arrangement of the supporting 
columns, which are eight inches in diameter and twenty 
feet long, and the ends of each of which are joined to 
those of its neighbour by what is known to engineers as a 
triangular truss girder. In this way each set of four 
pillars represent the legs of a table, and are kept in posi¬ 
tion by the girders which form the sides. The whole 
building is simply a collection of these tables and legs, 
each one adding strength to all the others, so that any 
strain on one part is resisted by the combined strength of 
the whole. 

The lecturer, after explaining how the present Crystal 
Palace grew out of the Exhibition, proceeded to give an 
account of the fire. The facts are as follows :—There was 
no fire at 2 o’clock on Sunday afternoon. The fire was 
first noticed at a period given by different observers at 
from 5 to 20 minutes past 2. Mr. Russell arrived at the 
Palace at 10 minutes to 3, at which time the north 
transept was in a blaze. Seeing at once it was useless to 
attempt to extinguish the flames, he procured assistance 
and succeeded in preventing them spreading, being helped 
towards the last by the London fire-engines. The flames, 
says Mr. Russell, died away with a celerity that was 
perfectly marvellous. 

The origin of the fire is still very doubtful. The lec¬ 
turer suggests the following hypothesis :—The tropical 
department was warmed by pipes supplied from a large 
boiler underneath the flooring towards the east end of the 
north transept, and near to where the bark of the large 
tree was standing. The fireman attending to this boiler 
banked up his fire, and left it for some hours in the morn¬ 
ing. Now, as chemists are aware, the result of putting a 
large quantity of coal on to a small fire is to generate in¬ 
flammable gas. This, it is thought, actually took place; 
the gas found a convenient chimney provided by the 
skeleton tree, and when a large amount had been produced 
it caught fire, and immediately became a mass of flame. 
The building itself, Mr. Russell states, is quite fireproof— 
that is to say, it will neither burn nor communicate flame, 
but of course is liable to be injured or destroyed by the 

burning of combustibles inside it. This is shown by the 
rapidity with which the flames died out when they were 
once checked. 

The question of what had better be done Mr. Russell 
decides in a very few words. The Crystal Palace is a 
great educational work, and as such deserves, and in other 
countries would receive, the support of the Government. 
But here the Government does not interfere in these 
matters. We are proud of being ourselves the government 
in most respects, and should therefore take upon ourselves 
the duty of a government in this matter, and by a suffi¬ 
cient subscription preserve this great institution to the 
nation, with all its original usefulness and beauty unim¬ 
paired. 

GEOLOGICAL SOCIETY. 

At the last meeting of the Geological Society of 
London, George Maw, Esq., F.G.S., F.L.S., &c., read 
some “ Notes on some Chemical Analyses of Variegated 
Strata.” The author gave the results of some analyses for 
the determination of iron in the light and dark parts of 
variegated slates, sandstones, and marls, the colour of 
which is due to oxide of iron, and in which the variegation 
appears to be disposed independently of mechanical 
arrangement. The analysis in each case exhibited the fact 
that the lighter blotches, spots, and stripes contained a 
smaller portion of "the colouring oxide than the average 
mass, a proportion which implies an actual difference in 
the percentage of the metallic iron, and which could not 
be accounted for by any mere difference in the state of its 
combination. This shows an actual departure of a part 
of the colouring oxide out of the colourless patches, and a 
dispersive process which seemed to be the very reverse of 
the segregation of nodules of carbonate of lime and carbo¬ 
nate of iron out of a clayey matrix. Among the forms of 
variegation referred to were : (1st) that resulting from the 
segregation of dark blotches out of a lighter matrix, the 
evenness of colour of which does not appear to have been 
materially affected by the withdrawal of a part of its 
colouring matter ; (2nd) that resulting from the segregation 
of dark blotches out of a lighter ground, each of which is 
concentrically surrounded by a distinct and well-defined 
zone lighter than the general ground; (3rd) strata varie¬ 
gated with light blotches containing a smaller proportion of 
colouring matter than the general ground, but not arranged 
concentrically round a darker nucleus; (4th) the variegation 
of coloured strata with both light and dark blotches, con¬ 
taining respectively a smaller and larger proportion of the 
colouring oxide than the general ground, but which are not 
arranged, as in the second case, concentrically with each 
other. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, January 8, 1867. 

Edward Schltnck, Ph.D., F.R.S., President, in the Chair. 

Mr. Binney, F.R.S., F.G.S., exhibited two remarkable 
fossils discovered by Mr. Joseph Tindall, of Thomas 
Street, Huddersfield, in the lower coal measures near that 
town. 

The following papers were read :—“ On the amount of 
Carbonic Acid contained in Sea Air,” by T. E. Thorpe 
(Dalton Scholar in the Laboratory of Owen’s College), 
communicated by Professor H. E. Roscoe, F.R.S., &c. 
The main conclusions to be drawn from this paper may be 
briefly stated as follows: —i. That the sea does not act in 
increasing the amount of atmospheric carbonic acid. 
2. But that, on the contrary, the air over the sea contains 
a much smaller proportion of carbonic acid than the air 
of the land, although the influence of the sea in abstracting 
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this gas from the atmosphere is not so great as the 
observations of Yogel and Kruger would indicate. 3. That 
the mean quantity of carbonic acid gas contained in the 
normal atmosphere of the ocean is 3'oo in 10,000 volumes 
of air. 4. That the proportion is constant, or nearly so, 
in different latitudes. 5. That this proportion is not 
sensibly influenced by the different seasons of the year. 
6. That this proportion does not experience any percep¬ 
tible diurnal variation. 

“ On the amount of Carbonic Acid contained in the 
Atmosphere of Tropical Brazils during the Rainy Season 
by T. E. Thorpe. From thirty-one experiments it appears 
that the mean quantity of carbonic acid contained in the 
air of tropical Brazils during*; the months of April and 
May, 1866, was 3^28 in 10,000 volumes of air—a decided 
difference from the mean proportion (4*0 vols. in 10,000 of 
air) contained in the atmosphere of Europe, and probably 
due in great measure to the joint action of tropical rain 
and tropical vegetation in withdrawing this gas from 
the air. 

PHYSICAL AND MATHEMATICAL SECTION. 

November g, 1866. 
E. W. Binney, F.R.S., F.G.S., President of the Section, 

in the Chair. 
Mr. Baxendell, F.R.A.S., read a paper entitled “ Ob¬ 

servations of the New Variable Star T Corona." 
Mr. Brothers, F.R.A.S., communicated an appendix 

to his “ Catalogue of Binary Stars ” presented to the sec¬ 
tion at its last meeting. 

December 6, 1866. 
E. W. Binney, F.R.S., F.G.S., President of the Section, 

in the Chair. 
Mr* Heelis, F.R.A.S., exhibited some drawings of a 

hydraulic clock which he had made for the purpose of 
driving his Equatorial, and described the nature of its 
action and adjustment, the principal feature being that of 
using the same water over and over again. 

Mr. Brothers, F.R.A.S., communicated an “ Observa¬ 
tion of the Occultation of Aldebaran,” which took place on 
the 22nd ult. 

Mr. Heelis, F.R.A.S., read a paper “ On some Recent 
Results of Observations of the Specific Gravity of Sea 
Water." 

January 3, 1867. 
E. W. Binney, F.R ,S., F.G.S., President of the Section, 

in the Chair. 
“ On the Mean Weekly Temperature at Old Tr afford, 

Manchester, for the Seventeen Years 1850-1866/’ by G. Y. 
Yernon, F.R.A.S., F.M.S. 

“ On the Rainfall for 1866 at Old Trafford, Manchester,” 
by Gr. Y. Yernon, F.R.A.S., F.M.S. 

“ Results of Observations of Variable Stars made at the 
Mannheim Observatory during the Year 1866,” by Dr. E. 
Schoneeld, Director of the Observatory. 

PHOTOGRAPHICAL SECTION. 

January 10, 1867. 

Dr. J. P. Joule, F.R.S., §c., Vice-President of the Section, 
in the Chair. 

Mr. Coote exhibited a selection from the series of pho¬ 
tographs by Braun, of Paris, consisting of copies of draw¬ 
ings by the old masters from the originals in the Louvre. 
Mr. Coote explained the method by which they were sup¬ 
posed to be printed, and from the appearance of some of 
the prints there could be no doubt that one of the pro¬ 
cesses suggested by Sir John Herschel about the year 
1840, or some modification, had been employed; and it 
was evident that the method proposed by Mr. Gatty would 
also produce similar results. The prints are remarkable 
for their perfect resemblance to old drawings and sketches, 
and, as studies for artists and for use in schools of design, 

are quite equal to the originals. Of their permanence 
there cannot be the least doubt. 

The following letters from Mr. J. B. Dancer, F.R.A.S., 
addressed to the Chairman, were then read by the 
Secretary :— 

“ 1. I am too unwell to attend the meeting of the Sec¬ 
tion this evening, and have therefore put on paper a few 
remarks on ‘ Braun’s ’ copies of drawings of the old masters. 

“ Mr. Coote kindly showed me these pictures, and my 
first impression wras, that they had been produced by 
Mr. Swan’s process, as it is quite possible to replace the 
carbon by coloured pigments, and imitate the colour of 
any chalk, crayon, or even black lead pencil, in the latter 
case using plumbago. The act of rolling a picture of this 
kind would give it a lustre like a pencil drawing. There 
are specimens of this appearance in the collection. 

“ Having had occasion to write to Mr. Swan, I requested 
him to give me such information as he possessed as to how 
these copies were produced. The following is an extract 
from his reply :— 

*“ To J. B. Dancer. 
“ ‘ Many thanks for your kind inquiry. Mr. Braun, of 

Dornach, is printing a number of copies of pictures by my 
process, in particular a series of Holbein’s works ; and if 
this series form a part of the collection to be exhibited at 
your Society’s meeting, they are no doubt by my process. 
Mr. Braun is, however, also using another process (Rous¬ 
seau’s) for the production of the Louvre pictures, and I 
think it most probable that all the red pictures, except the 
Holbeins, are by this process. I do not know precisely 
what M. Rousseau’s process is, but I have heard that it is 
a modification of one of the processes of Sir John Herschel. 

“ ‘ You are quite right in thinking my process suitable 
for the imitation of old red chalk drawings ; the shades of 
colour can be imitated exactly. 

“ ‘ Mr. Braun is now carrying out my process very 
energetically, and has erected a steam engine to drive the 
tissue-making machinery. “ ‘Joseph W. Swan.’ 

“ I think, Mr. Chairman, you will agree with me, when 
looking over these copies, that they mark a most important 
advancement in the art .of photography. In these pro¬ 
ductions we have identity in colour as well as in form. 

“2. At a meeting of the Photographical Section, Octo¬ 
ber 4, 1866, it may be remembered that I exhibited some 
specimens of photographs in various colours on paper and 
calico, a process invented by Mr. John Mercer, F.R.S. I 
did not recollect sufficient of what Mr. Mercer had told 
me of the process to give you any definite information as 
to the production of the colours. A few days since I 
stumbled on his description; if it is thought of sufficient 
interest, please to communicate it to the members. 

“Mr. Mercer read a paper on the subject at the meeting 
of the British Association at Leeds in the year 1858. He 
exhibited coloured photographs on paper and calico, and 
gave the following directions for producing them :— 

“ Directions. 
“ 34 oz. of sulphate of iron are converted into per- 

oxalate; this is diluted to 2 gallons, and will impregnate 
200 square yards of paper. The paper being floated on 
the solution until fully wet in the usual way, it is then 
exposed, and afterwards steeped in some solution which 
only acts on that part where the iron has been reduced 
from the per- to the protoxide. Red prussiate of potash 
and sulphuric acid act well, making the image blue and 
the ground white. 

“ JSulphocyanide of potassium and a salt of copper form 
another bath ; the protoxide of the picture deoxodises the 
copper, and the sulphocyanide of the suboxide of copper 
is fixed in the cambric or paper. This may be converted 
into the red prussiate of copper. 

“ A vast number of colours may be obtained by replacing 
the iron or copper by other metals, such as lead, zinc, tin, 
mercury, silver, gold, or manganese. 

“ With these bases may be used various dyes, as madder, 
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cochineal, murexide, logwood, galls, or quercitron bark, 
besides the iodides, chromates, prussiates, or oxides of the 
metals themselves and mixtures of these. 

“ He also showed how the peroxalate paper might be 
used as a fair actinometer, by placing a slip between the 
leaves of a book and pulling it out by steps every stated 
number of seconds. It is then easily converted into a 
graduated scale.” 

NOTICES OP BOOKS. 

Water : Tts Impurities and Purification. By The London 
and General Water Purifying Company (Limited). 
London : Published at the Company’s Offices, 157, 
Strand, W.C. 1865. 

This little pamphlet points out the evils attendant upon 
impure water, both in economy and health, quoting the 
celebrated case of the Broad-street pump, and then shows 
that the present water supply of London is far from being 
so pure as could be desired. To remedy this, the Company 
propose to suppy filters, invented and patented by Mr. 
Danchell, which they undertake to furnish and fit up to 
the existing cisterns on the payment of a yearly rent, to 
keep them in working order, and to exchange -when worn 
out. Numerous very favourable opinions as to the merits 
of this filter are quoted from various eminent chemists and 
others conversant with the subject. Mr. Danchell also 
supplies a testing apparatus by means of which any one 
may satisfy himself as to the quality of the water he is 
using. Considering the importance of pure water, as proved 
by the late visitation of cholera, we commend these 
matters to the consideration of our readers. 

The Pill Book. By Arnold J. Cooley. London : Robert 
Hardwicke, 192, Piccadilly. 1866. 

Of all the ills that flesh is heir to, upwards of 1050 in the 
shape of pills and boluses are definitely accounted for by 
the author of this book, whether they be Pharmacopoeial, 
hospital, magistral, or quack. We read of Analeptic Bar- 
barossa, Rev. D. Barclay’s, (ten drugs) ; Arabian Anti- 
choleraic ; Pemale; Paullinic; Sphariopeptic, or Eli 
Ahmed’s ; Mrs. Stephen’s ; Sulphurated Euligo Kali ; 
Tobacco and Toothache pills, and others equally myste¬ 
rious. Strange to say, there are no Abracadabra pills. But 
there are others that were favourite remedies of Dupuy- 
tren, Ricord, Sir Astley Cooper, Sir Benjamin Brodie, and 
Sir Charles Bell. 

As a type of the curious information contained at in¬ 
tervals throughout the volume, we quote the following :— 
“ Everlasting Pills.—Small spheres of metallic antimony of 
the size of ordinary pills ; they possess the quality of 
purging as often as swallowed with scarcely any sensible 
diminution in weight. According to some of the old 
writers, half a dozen of these pills often served a whole 
family for a life-time, and were handed down as heirlooms 
to their children.” 

The weights and measures of pharmacy are most faulty, 
there being three distinct systems more or less in use. 
The avoirdupois pound is used by the Dublin and British 
Pharmacopoeias, while the London one, still used, adopts 
that of the apothecaries’ weight. We thus find that in 
one case the scruple is not recognised as a weight at all; 
in another it equals 185 gr.; in a third it is equivalent to 
20 gr. The whole system is confusing in the extreme. 
The only rational improvement noticed in the book is the 
use of granules containing known weights of compounds 
at the same time of great medicinal use and of fixed 
chemical composition. Thus, laudanum is made from a 
certain weight of opium, which may contain 3 or 10 per 
cent, of morphia, and comparative results will be 
recorded by different users of the drug. By a new system 
recommended by such men as Trousseau and Reveil, $th 

of a grain of morphia in a granule of pure sugar would be 
given. So with digitaline, corrosive sublimate, or strychnia. 
These eminent Physicians remark that “their preservation 
is indefinite, their solution is always easy, and they are 
well adapted to supplant common pills in the administra¬ 
tion of very active medicine. The book is what it pro¬ 
fesses to be—a vade mecum for pharmacists, but, we hope, 
norfor emigrants and travellers ; and we are grateful to 
say that we have no occasion to carry it about with us—• 
more in its praise could not be well written. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Pharmaceutische Zeitschrift fur Russland. Heft 7, 
Jahrgang Y. November, 1866. 

M. Kubly “ On the Separation of the Alkaloids of Opium 
in Forensic Chemical Researches.”—Adolph Fero “ On the 
different kinds of Rhubarb Roots now met icith in Trade in 
Russia.”—Glenard “ On the Mode of Estimating the Quan¬ 
tity of Arsenious Acid which may be met with in Magisterium 
Bismuthi, Subnitrate of Bismuth.”—Wagner: “Analytical 
Researches on the Fluids dischargedfrom those Suffering from 
Asiatic Cholera ” “ On the Composition of Crime in Dropsy ;” 
“ On the Artificial Production of Benzoic Acid.”—Yon 
Aldenkort “ On the Action of Caustic Potassa on Urine 
discharged by Persons icho took a Dose of Santonine ; ” 
“ On the Fractional Distillation of Liquids.”—Professor 
Dr. H. Ludwig “ On an Intestinal Calculus of a 
Lama ; ” “ On the Preparation of Ilyoscyamine.”—Dr. 
W. Schmid “ On the Action of Hydrogen on Metallic 
Salts;” “■ On Kreosote ; ” “ On the Decomposition of 
Iodide of Lead by Light.”—A. Feldmann “ On Laser - 

pitin.”—Yon Corenavinder “ On the Functionsof Leaves.” 

Landioirthschaftliches Centralblatt far Deutschland. 
December, 1866. 

“ On the Quantity of Nitrogen Compounds met with in 
Rain Water, and especially on the Researches ordered to be 
made in that Direction by the Prussian Minister for Agri¬ 
culture, &;c.”—Dr. Baron J. Yon Liebig “ On the Alleged 
Existence of Common Salt in American Extract of Beef.”— 
Dr. G. de Caux “ On Rain Water for Drinking Purposes.” 
—Dr. Letellier “ On the Cause of the Decay of Fruits f 

Chemisches Centralblatt. No. 70. December 26, 1866. 
Dr. E. Heiden : “ Explanation of the Causes xohich 

enable Cultivable Soils to Absorb Alkaline Bases.”—Dr. 
Lehmann “ On the Phosphate of Urea.”—“ On the Elimi¬ 
nation of Organic Substances from Old Silver Baths (used 
in Photography?)”—“ On the Manufacture of Bottles fit 
to keep Substances affected and decomposed by Daylight.” 

No. 1, 1867.—Rammelsberg “ On Phosphorous Acid 
and its Salts.”—A. Lieben “ On the Synthesis of Alcohols 
by means of Chloride of Ethyl (Gechlortem FEther).” — 
Fuchs and Stromeyer “ On the Manufacture of Chloride 
of Potassium from Carnallite.” 

Le Moniteur de la Teinture et de la Fabrication des Tissus. 
1867. No. 1. 

“ On the Utilisation of the Residues of the Preparation of 
Aniline Colours, and the Revivication of the Spent Arsenic 
Acid.” 

Deutsche Industrie Zeitung. 1867. No. 1. 
Dr. Yohl “ On the Impurities met with in Photogen ard 

Paraffin Oils.”—Yon Stolba “ On the Preparation of Sul¬ 
phurous Acid.”—Professor Otto “ On the Testing of Chic-, 
roform.”—Persoz, junior, “ On a Substitute for Collodion,” 
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Presse Scientifique et Induslrielle des deux Mondes. 1867. 
Par J. A. Barral. Yol. I. No. 1. 

Minary “ On Improvements obtained in Cast-iron by the 
Application of Coke-scoria, i.e., a Coke made of 60 of Coal 
mixed with 40 of Clinker.’’—Tabourin and Lemaire “ On 
the Use of Stannate of Soda in the Cleansing and Dyeing of 
Silk ”—“ On the Manufacture of Brown and Violet Aniline 
Colours." 

Friedrich Georg Mieck’s Deutsche illustrirte Gewerbe 
Zeitung. 1867. No. 1. 

A. Vogel “ On the Application for Agricultural Purposes 
of the Sewage;” “ On the Estimation of Tannic Acid by 
means of Gelatin Solution.”—Dammer “ On the best Mode 
of Keeping Sodium.” 

Annalen der Landwirthschaft in den Koniglich Preuesischen 
Staaten. 

Dr. Peters “ On the Manner in which Phosphoric Acid 
occurs and acts in Arable Soils.” Dr. E. Heiden “ On 
the Detection of Hydrates of Silica in Arable Soils.” 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

3423. W. B. Berrey, Liverpool, Lancashire, “An im¬ 
proved composition for cleaning glass and other smooth 
and bright surfaces." 

3432. G. Payne, Battersea, “Improvements in the 
manufacture of soap."—Petition recorded Dec. 29, 1866. 

3448. W. Clark, Chancery Lane, “Improvements in 
the manufacture of hydrogen gas and in apparatus for the 
same ; also in the application of the said gas for lighting 
and heating, and as a motive power."—December 31, 1869 

Notices to Proceed. 

2374- B. Bayliss, Pontnewydd, near Newport, Mon¬ 
mouthshire, “Improvements in the manufacture of iron." 
—Petition recorded Sept. 15, 1866. 

2380. P. Brash, Leith, Midlothian, and W. Young, 
Straiton, Midlothian, “Improvements in the manufacture 
of oil from shale and other bituminous substances."—Sept. 
17, 1866. 

2450. A. F. Stoddard, Glasgow, N.B., “A new or 
improved fuel." 

2452. J. Calvert, Strand, Middlesex, “ Improvements 
in the treatment and manufacture of iron and steel." 

2454. J. Gamgee, Queen’s Road, Bayswater, Middlesex, 
and A Gamgee, M.D., AlvaStreet, Edinburgh, “ Improve¬ 
ments in the slaughtering of animals, with a view to the 
preservation of their bodies as articles of food, and in the 
method of preserving animal and vegetable substances."— 
Sept. 24, 1866. 

2496. A. V. Newton, Chancery Lane, “An improve¬ 
ment in the process of distilling petroleum and other oils." 
A communication from O. Lugo and T. O. L. Schrader, 
New York, U.S.A.—September 27, 1866. 

2568. W. G. Valentin, Royal College of Chemistry, and 
G. H. Benson, Staleybridge, Cheshire, “ Improvements in 
the manufacture of steel.”—October 5, 1866. 

2593. G. T. Bousfield, Brixton, Surrey, “Improvements 
in separating sulphur from soda waste." A communica¬ 
tion from P. W. Hofmann, Ph.D., Dienze, France.— 
October 8, 1866. 

2612. G. H. Benson, Staleybridge, Cheshire, and W. G. 
Valentin, Royal College of Chemistry, “ Improvements 
in the melting and casting of steel, and in the apparatus 
employed therein." 

2614. G. H. Benson, Staleybridge, Cheshire, and W. G. 
Valentin, Royal College of Chemistry, “ Improvements 

in the manufacture of malleable iron and steel, and in the 
apparatus employed in such manufacture." 

2616. G. H. Benson, Staleybridge, Cheshire, and W. G. 
Valentin, Royal College of Chemistry, “ Improvements 
in the manufacture of iron and steel, and in the apparatus 
employed therein."—October 9, 1866. 

3106. W. G. Newton, Chancery Lane, “ An improved 
process for extracting oil and paraffin from bituminous 
substances, such as peat or coal.” A communication from 
S. L. Wiegand, Philadelphia, Penn., U.S.A.—November 
26, 1866. 

3214. J. 'Williamson, South Shields, “ Improvements in 
the manufacture of alkalies."—December 6, 1866. 

3311. H. Hall, Stacksteads, near Manchester, “ Certain 
improvements in the preparation of size and in apparatus 
connected therewith."—December 17, 1866. 

3355. A. V. Newton, Chancery Lane, “An improved 
compound for coating ships’ bottoms and other surfaces." 
A communication from C. J. Eames, New York, U.S.A.— 
December 20, 1866. 

3386. H. A. Dufrene, Rue de la Fidilite, Paris, “Cer¬ 
tain improvements in the manufacture of the extract of 
madder." A communication from J. Pernod, Rue des 
Cles, Avignon, France.—December 24, 1866. 

88. R. Mushet, Cheltenham, “An improvement in the 
manufacture of cast steel."—January 14, 1867. 

CORRESPONDENCE. 

German Yeast. 

To the Editor of the Chemical News. 
Sir,—Can any of your subscribers give me a ready way 
of examining German yeast? A friend has sent me some 
to examine ; he complains that his children suffer from 
cutaneous disturbance, attributable, as he thinks, either 
to flour or German yeast. I am not acquainted with the 
probable impurities in this substance. I have examined 
his flour, and it is unexceptionable. 

I am, &c. G. Y., Subscriber. 

Clairvoyance. 

To the Editor of the Chemical News. 
Sir,—Any of your readers taking the trouble to refer 
to vol. vii., p. 279, of the Chemical News will find that 
Professor Wanklyn’s newest discovery was accurately 
foretold by M. Berthelot more than thirteen years ago. 

I am, &c. A Subscriber. 

Commercial Analyses. 

To the Editor of the Chemical News. 

Sir,—Mr. Newlands seems to have somewhat mistaken 
the drift of my communication (page 21) ; for though it 
was certainly originated by the letter signed “ ASmatterer," 
it did not profess to be a “ reply ’’ to it, but was intended 
rather to urge a couple of practical suggestions on the 
notice of analysts. 

Surely Mr. Newlands cannot be unaware, as he would 
seem to imply, of the “ discrepancies ’’ (to use the mildest 
term) between commercial analyses, which often render 
them “ a delusion and a snare." They are, unfortunately, 
matters of general notoriety, and tend greatly to shake 
the confidence of practical men in the resources of our 
science. I can cite an illustration which may, perhaps, 
possess some extraneous interest. 

Some years ago a colliery proprietor in this neighbour¬ 
hood found seams of what he conceived to be a valuable 
ore of iron in his coal measures. He had a cheap analysis 
of it from a “ low ’’ analyst of this city, who reported it 
to “ contain 54 per cent, of iron " (the pure carbonate 
contains only 49 per cent.) However, mistrusting his good 
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fortune, he sent me a sample which I analysed thoroughly 
and carefully, with the following rather different results :— 

The stone was of a dark grey colour, like limestone, and 
quite homogeneous. It was so hard as to give abundance 
of sparks under the hammer, and to be extremely difficult 
to grind down. It was fluxed with carbonate of soda, 
and the filtrate from the silicic acid reduced again by a 
little sulphite of soda before separating the oxide of iron 
and alumina by boiling with potass. As acids had little 
effect on it, even in the finest powder, a portion was 
ignited in a closed crucible till the weight became constant, 
and the loss was calculated for carbonic acid according to 
the equation—5(Fe0,C02) = 3Fe0,Fe203 + 4C02 + CO. 

Protoxide of iron . 28-686* 
Alumina . . . . 7*776 
Lime . . . . *767 
Magnesia . . • 3*693 
Carbonic acid . ’ . . 14-610 
Silica . 43-932 
Organic matter, &c. *536 

100*000 

Upon these results I reported the ore to be valueless, 
as, besides that the percentage of metal was low, the 
amount of silica would be very objectionable to the 
smelter. To bring the matter to a practical issue, my 
client sent a sample of fifty tons to Dudley, and found 
that the ironmasters there would only give for it two 
shillings per ton over and above the cost of transport. 
The result was, that a large quantity of the material 
“ got” at some expense was thrown away, and the owner 
was quite ready to confess that the highest-priced analysis 
was really the cheapest. Numbers of similar cases must 
be known to every practised analyst. 

There is one sentence in Mr. Newlands’ letter which is 
so diverting from its ingenuous simplicity that I cannot pass 
it over, to wit—“ A manufacturer * of several years’ ex¬ 
perience ’ could not well be capable of offering to a pro¬ 
fessional man an amount which he must be well aware 
would not repay the latter for the necessary care and 
trouble bestowed on such analyses.” I fancy most 
analysts, on reading the above and recalling their past 
experiences, would feel prompted to either a sad smile or 
a loud guffaw, according to their respective temperaments. 

I am, &c. F. W. Griffin, Ph.D. 
Bristol School of Chemistry. 

MISCELLANEOUS. 

Visitors to the Paris Exhibition. — Probably 
many of our readers have determined to visit Paris during 
the time of the International Exhibition. It may not 
have occurred to such, that arrangements for such visits 
should be made at once, beforehand, but we would press 
upon all the necessity of making them as soon as they can. 
The tradesmen and hotel-keepers of Paris are promising 
themselves a golden harvest, and there is little chance of 
any arrangement being made with them, unless combined 
action be at once set on foot. For workmen we are afraid 
that the visit will be impossible, so high will be the prices 
for accommodation. From inquiries that we have made, 
the following seems most feasible, and may be carried 
into effect if time be not Tost. Mr. Thomas Cook, the 
well-known excursion manager, has obtained reliable as¬ 
surance for the accommodation of iooo or more visitors 
at a time from April to the end of October, at the nearly 
uniform rate of ios. a day, for bed, meat breakfast, dinner 
at table d’hote, and lights, a small charge being added in 
some cases for service. By a regular succession of visitors 
in the full numbers, this reasonable scheme may be car¬ 
ried out. We recommend this plan to those who propose a 

* Equivalent to metallic iron, zz-jii per cent. ; or cast iron, about 
z} S per cent. 

visit to Paris, since we do not think that they will obtain 
such good terms by private contract—either singly or in 
parties. 

Proposed Use of Soluble Crlass.—We see that M. 
Velpeau has called the attention of scientific men to the 
anamo-inamovible bandages made by soluble glass, to 
replace the starch plaster of Paris and glue applications 
now used for bandaging fractures in England. The great 
advantage possessed by this glass is that it affords a firmer 
support, becoming quite hard in two or three hours, at 
the same time being readily removed by moisture. All 
these recommendations do not apply to the substances 
now in use, nor is their application as easy and neat as 
that of the soluble glass. It can be procured at a very 
moderate price from Mr. Rumney’s Ardwick Chemical 
Works, Manchester, and we hope that as fair a trial will 
be given to it in England as has already been done on 
the Continent. The discovery of this glass was made by 
Fuch, in Munich ; he prepared it by fuzing together sodic 
sulphate, and charcoal and sand ; or either potassic or 
sodic carbonate with sand. It is of extensive use in the 
arts for stereo-chromic painting, and protecting substances 
of all kinds that might be damaged by moisture, &c., 
from atmospheric action. 

§terro-Metal Alloy Analysed by M. Sommaruza. 

—This alloy, from the manufactory of M. Rosthorn, 
exhibits a golden yellow colour, is readily forged like iron, 
and is easily wrorked by the file. It consists in ioo parts ; 

Of iron .... 4-66 
„ copper .... 55-33 
,, zinc . . . . ^.i 8o 

10179 
The analysis was made at Vienna, in the laboratory of 
the Imperial Royal Establishment for Geology. 

Visits to Chemical lVorks.—Dr. Williamson has 
done much service to the chemical students of his class at 
University College by taking advantage of the oppor¬ 
tunities offered by the metropolis for obtaining practical 
information about chemical manufactures. During the 
last winter session excursions -were made to such on 
Saturdays, when the pupils were little engaged, the Pro¬ 
fessor himself accompanying them, and showing the 
theoretical bearings of the processes carried on under 
their eyes. In this manner large gas and soap works, 
brass foundries, vinegar and oil of vitriol manufactories, 
among others, were visited, evidently to the satisfaction of 
all. The amount and kind of knowledge thus obtained 
can hardly be realised, and we would urge its adoption by 
all the chemical professors of the various metropolitan 
medical schools. In this way they will find that their 
pupils will acquire a much greater interest for the science, 
and their knowledge will be of a far more practical cha¬ 
racter. Such a mode of teaching certainly cannot be re¬ 
placed by any series of diagrams and models, which are 
so often not looked at, or, if looked at, so soon forgotten. 
Of course it will be said that there is not time for the 
student to avail himself of this mode of working, even if 
he had the chance, from the necessary pressure of other 
work; but, in answer, it may be said that a few lectures 
could be dispensed with, and replaced by such excursions. 
Dr. Williamson has, by thus taking some extra trouble, 
earned the thanks of the students of his class, and we 
think that other teachers will soon feel equally thankful 
to him for showing how easily a new mode of instruction 
may be worked. There is no doubt whatever that the 
various manufacturers of London would invite any such 
friendly inspection with their usual courtesy. 

On the Separation of Morpliine anil Strychnine,* 

by M. Rodgers.—M. Rodgers has observed that the 
reaction between strychnine and bichromate of potash may 

* Journ. de Chira. Med. 
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be masked by morphine. These two bases may be sepa¬ 
rated, either by chloroform, which dissolves the strychnine, 
or by benzol, which also dissolves the strychnine, but does 
not dissolve all the morphine. 

Artificial Manure.— The manure applied at the 
Emperor’s model farm, near Vincennes, by M. Ville, is 
prepared as follows :— 
Slaked lime . . . . . zoo kilos, cost 2fr. 
Phosphate of lime . . . 400 ,, ,, 80 „ 
Nitrate of soda .... 500 ,, ,, 200 ,, 

* Potasse raffinee (carbonate of potash) 200 „ „ 190,, 

1300 kilos. 472 fr. 
The above is the quantity required per hectare. 

Recognition of Blood in Medico-leg'al Investi¬ 

gations.—The following written testimony of Dr. 
Duffield, of Detroit, in a murder trial in that city some 
months ago, was published in a late number of the 
Detroit Tribune — 

“ Dear Sir,—In accordance with instructions received, I 
have examined the blood-stains upon the clothes and upon 
the boat seat sent up to Laboratory. 

“ The pieces I took from the lining of the right coat 
sleeve near the wrist afforded evidence of blood. Sections 
cut from the left leg of the pantaloons (one above the 
knee, one about at the knee, and one near the bottom of 
the leg) afford also evidence of blood. 

“ It was dried quite firmly on to the texture of the cloth, 
and must by its appearance have b.een at least six weeks 
or two months old. On cutting out the pieces from the 
pantaloons and sleeve, I moistened them with pure glyce¬ 
rine and allowed them to remain six hours. I then 
pressed out the liquid, drop by drop, as I required to use 
it, on the glass slip for the microscope, and subjected it to 
inspection. The blood corpuscles appeared shrivelled and 
smaller than in fish blood, bnt still preserved their rounded 
form and were able to be recognised as the organic features 
of blood. 

“ Blood corpuscles of an ox, cow, dog, or any of the 
mammalia, can be recognised from one another only by 
their size. On examining fresh blood of an ox and fresh 
human blood, the human blood will be found to contain 
the largest corpuscles, and can readily be recognised even 
on’admixture with ox-blood corpuscles, which are smaller ; 
but when time has elapsed, and the blood completely dead 
on the texture of the cloth, the corpuscles become 
shrunken, and give, as regards their size, very uncertain 
results. In the present case, all the corpuscles were round 
(in the blood taken from the clothes), and therefore 
belonged to one class—viz., the mammalia, i. e., ox, dog, 
sheep, cat, &c. It could not belong to birds or fishes, as 
their corpuscles are oval. 

“ The spots on the seat were covered over with the eggs 
of a fish, which I scraped away and came down to dark 
spots, which had penetrated the wood. I took off the 
p articles of wood with a clean sharp knife and rasped them into 
a powder, and soaked this powder with glycerine for ten 
hours. On putting a few drops of the glycerine under 
the microscope, I found abundant evidence of blood cor¬ 
puscles, the round ones predominating. There were also 
oval ones, which could be either fish or bird blood. 

“ On the conclusion of this investigation I am com¬ 
pelled, though having experimented more or less for six 
years on the blood of animals, fowls and fishes, to depose 
that, when dried for any length of time and again moistened, 
great difficulty will be experienced in attempting to fix 
its origin by the size of its corpuscles. 

“Alfred Russell, Esq.” “ Samuel P. Duffield. 

Action of Peroxirte of Manganese on Salts of 

Copper,* M. W. Schmid.—By shaking peroxide 

of manganese with a solution of sulphate of copper, a 
peroxide, Cu02, is gradually produced, and the manganese 
dissolves. At the end of three weeks the exchange will 
be completed, and the filter will retain only a cupreous 
compound, nearly free from manganese. It is hardly 
necessary to say that the manganese employed must be 
perfectly pure. The exchange is made equivalent for 
equivalent. The peroxide of copper thus formed pro¬ 
duces a strong effervescence when, after it has been 
moistened with a few drops of water, a little sulphuric 
acid is added. A similar peroxide has been obtained by 
Thenard by treating oxide of copper with oxygenated 
water. This is an antozonide, while peroxide of manganese 
is classed by M. Schonbein a,mong the ozonides. 

Meeting’s for the Week, 

Monday, February 11. 

Medical Society, 8 p.m. 

Tuesday, February 12. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion, with special reference to Sound." 
Royal Medical and Chirurgical Society, 8f p.m. 
Photographic Society, 8 p.m. Anniversary. 

Wednesday, February 13. 
Microscopical Society, 8 p.m. Anniversary. 

Thursday, February 14. 

Royal Society, 84 p.m. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion, zvith special reference to Sound." 

Friday, February 15. 
Royal Institution, at 8 p.m. C. F. Yarley, Esq., “ On 

the Atlantic Telegraph.” 

Saturday, February 16. 
Royal Institution, at 3 p m. G. A. Macfarren, Esq. 

“ On Harmony.” 

ANSWERS TO CORRESPONDENTS. 

Vol. XIV. of the Chemical News, containinga copiouslndex, is now 
ready, price ns. od., by post^ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Upas.—The first action of the poison of the Upas Antiar is to 
paralyse the heart. Sir Benjamin Brodie first made this out in 1812. 

M. A. M. A. T.—By the ordinary process of cooking, roast meat is 
more nutritious than boiled, as by the latter operation the juices and 
salts partly diffuse into the water, whereas in roasting they are kept 
in the meat. 

Medicus.—Chlorate of soda is more soluble than chlorate of potash, 
and has a pleasanter taste. 
k Academy of Sciences.—Up to the time of our going to press, the 
report of the proceedings of the Academy of Sciences on Monday 
last had not arrived. 

W. A. F.—Your ammonia probably contains organic matter. This 
will account for its solvent action on sesquioxide of iron. Absolutely 
pure “volcanic” ammonia will not dissolve any trace of iron. 

Combustion in Nitrogen.—Lecturer.—Both boron and titanium have 
been shown to be capable of burning in nitrogen gas with formation 
of nitrides. We are not aware whether either of these phenomena 
is sufficiently striking for lecture experiments. 

Rusticus wishes for information on the following points 1. Who 
was the real discoverer of coal-gas and its properties? 2. Where can 
I find the best history of illuminating substances generally from the 
earliest time, including the history of the various improvements in 
candles, lamps, night-lights, <fcc. ? 3. Where can I find the best 
historical sketch of the development of photography from it searliest 
date to the present time ? 4. Where can I find any particulars of the 
life of Winsor? 

Books Received.—The Dictionary of Photography, by T. Sutton, 
B.A., and G. Dawson, M.A. * Joum. prakt. Chon., xcviii. 137. 
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TECHNICAL CHEMISTRY. 

On a New Process of Organic Elementary Analysis for 
Substances containing Chlorine, by C. M. Waiiren. 

(Continued from page 64. J 

I. Experiments with Oxide of Lead and zuith Oxide of 
Copper, placed in the anterior end of the combustion 
tube, as absorbents of Chlorine in the analysis of sub¬ 
stances difficultly combustible. 

The substance selected for analysis, as a test of the 
process for that class of bodies which are difficultly com¬ 
bustible, containing but a small percentage of hydrogen, 
was commercial chloroform. The preparation employed 
was first subjected to redistillation. 

Its boiling point was found to agree essentially with 
that assigned to pure chloroform in Gerhardt’s Traite 
de Chimie. When the usual tests were applied, no im¬ 
purity could be detected. 

Experiment 1.—A mixture of oxide of lead and 
asbestos was placed in the anterior end of the combus¬ 
tion tube, between c and d, Fig. 2, as previously de¬ 
scribed. As chloride of lead was supposed to bear a 
pretty high temperature, without volatilisation or decom¬ 
position, the use of the air-bath was omitted in this ex¬ 
periment, and the oxide gently heated with a small flame 
from the combustion furnace. The combustion had not 
proceeded far, when it became apparent, from deposition 
of minute drops of liquid on the sides of the vacant 
part of the tube—from b to c, Fig. 2—that the com¬ 
bustion of the chloroform was incomplete, although no 
doubt could exist as to the presence of an excess of 
oxygen. This deposit of liquid, which, as already 
stated, was supposed to be a chloride of carbon, was 
found to be difficultly volatile, suffering partial decom¬ 
position, and leaving on the tube a brown deposit, which 
was not entirely removed by ignition in a stream of 
oxygen. The high temperature employed to burn off 
this deposit occasioned excessive heating of the posterior 
end of the mixture of lead oxide and asbestos ; and this 
may have been the cause, to some extent, of the excess 
in the determinations of carbon and hydrogen, although 
su s equent analyses indicate that the sample of chloro¬ 
form under examination contained a larger percentage 
of these elements—particularly of the latter—than 
belongs to pure chloroform. This experiment gave 
ii*47 Per cent, of carbon, and 1-87 per cent, of hydrogen. 
Theory gives 10*07 per cent, of carbon, and 0-85 
per cent, of hydrogen. The mixture of asbestos and 
oxide and chloride of lead was removed from the tube, 
and treated in the usual manner with a solution of bi¬ 
carb onate of soda to obtain a soluble chloride. This 
operation was found extremely tedious. Even after 
treatment for more than two weeks, with occasional 
fresh portions of the bicarbonate and frequent agitation, 
the decomposition of the lead chloride was still found to be 
incomplete, and the operation was abandoned. As this 
is given in the text-books as a good process for the sepa¬ 
ration of chlorine from chloride of lead,* I am led to 
presume that in this case the excess of heat employed 
gave rise to the formation of an oxychloride, which is, 
doubtless, more slowly acted upon by the bicarbonate. 
This single experiment does not, therefore, prove that 
oxide of lead may not be employed in this process with 
good results, when used for easily combustible sub¬ 
stances, and excessive heat is avoided. But it will, un¬ 

* H. Rose, Chimie Analytique, new French edition, p. 801, 
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questionably, be found preferable to use a substance 
which will give directly a soluble chloride. 

Experiment 2.—This experiment was conducted as 
the last, with only this difference—viz., that oxide of 
copper was substituted for the oxide of lead. No better 
results, however, were obtained. The reappearance of 
the difficultly volatile liquid in the vacant part of the 
tube, while there was assurance of there being no de¬ 
ficiency in the supply of oxygen, served to confirm the 
impression gained by the preceding experiment—that 
chloroform could not be completely burnt in oxygen 
alone, but that a substance having affinity for chlorine 
would have to be mixed with the asbestos, at the point 
where the combustion takes place. 

II. Experiments with Oxide of Zinc, mixed with the 
Asbestos in the posterior part of the Combustion Tube, 
as absorbent of Chlorine in the Analysis of Substances 
difficultly combustible. 

As already indicated, the chief object of this £et of 
experiments was to determine whether the presence, at 
the point where combustion takes place, of an oxide 
capable of combining with the chlorine would have the 
effect to prevent the formation of the difficultly volatile 
liquid above mentioned, and Thus remedy that defect in 
the process. 

Experiment 1.—In this experiment three grammes 
of oxide of zinc were intimately mixed in a mortar with 
the quantity of asbestos necessary to fill the space be¬ 
tween a and b, Fig. 2, and that part of the tube then 
packed with this mixture in the usual manner. A 
similar mixture, composed of asbestos and only one 
gramme of oxide of zinc, was placed between c and d. 
The space between b and c was still left vacant, in order 
to be able to observe the effect. On account of the vola¬ 
tility of the chloride of zinc, it was deemed advisable 
to retain the use of the air-bath to control the tem¬ 
perature of the anterior portion of the combustion tube, 
which, in this experiment, was not allowed to exceed 
1600 C. The result was, as anticipated, that no such 
condensation of liquid between b and c occurred. In 
order to gain from this experiment some idea of the 
degree of volatility of chloride of zinc under such cir¬ 
cumstances, the two columns of asbestos were treated 
for chlorine separately. The solution obtained from the 
anterior column was found to contain but a trace of 
chlorine, giving only a milkiness with nitrate of silver 5 
showing that the chloride of zinc does not travel far 
through a column of asbestos from the point where the 
flame plays directly on the tube. 

lYesnits of tii© Analysis.—0*2067 gramme of chlo¬ 
roform gave 0*0798 of carbonic acid, 0*0276 of water, 
and 0*7372 of chloride of silver. 

Calculated. Found. 
s-*-\ 

Carbon . C3 12 10*0671 10*5273 
Hydrogen . H 1 0*8473 1*4514 
Chlorine . Cl3 106*2 89*0856 88*0455 

100*0000 100*0242 

Experiment 2.—In this experiment the whole length 
of the combustion tube from a to d was packed with a 
mixture of asbestos and four grammes of oxide of zinc. 
The temperature of the anterior end of the combustion 
tube was regulated, as in the previous experiment, by 
means of the air-bath. 

Itesults of tlie Analysis.—0*1339 gramme of chlo¬ 
roform gave 0*0506 of carbonic acid, 0*0156 of watO 
and 0*4768 of chloride of silver. 
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Calculated. 
_ A_ 

Carbon 
Hydrogen 
Chlorine 

C2 
H 
CL 

12 

I 

Io6‘2 

10-0671 
0-8473 
89-0856 

IOO'OOOO 

Found. 

10*3062 
1-2733 

87 9014 

99-4809 

These 1;wo analyses, agreeing as they do so closely, 
indicate that the chloroform analysed contained larger 
percentages of carbon and hydrogen—especially of the 
latter — and a correspondingly smaller percentage of 
chlorine than the theoretical quantities, occasioned 
probably by the presence of some impurity. This view 
is supported by calculations made on the assumption 
that the excess might have arisen from volatilisation of 
chloride of zinc, or from incomplete absorption of the 
chlorine, which would make the chloroform contain 
from 2 to 6 per cent, more than the theoretical quantity 
of chlorine. These results are regarded, therefore, as 
satisfactorily establishing the utility of this process in 
the analysis of chloroform. But the analysis of this 
body, containing as it does 89 per cent, of chlorine and 
only -g^ihs of 1 per cent, of hydrogen, must be con¬ 
sidered as an extreme case, and does not prove the pro¬ 
cess a good one for other classes of substances. 

The next step, therefore, was to determine whether 
the process would be equally efficient in the analysis of 
substances rich in hydrogen, the combustion of which 
would give rise to the formation of a large quantity of 
hydrochloric acid. The substance selected for analysis, 
to settle this question, was chloride of amyl. 

(To be continued.) 

PHARMACY, TOXICOLOGY, &c. 

but this reaction cannot be confounded with that caused 
by glucose. 

* It is, besides, easy to recognise and (if desired) to 
separate the albumen. Thus, on bringing to ebullition 
the urine of a person suffering from Bright’s disease, the 
liquid becomes turbid, opalescent,and deposits coagulated 
albumen. 

As to sulphides and sulphuretted h}-drogen, these are 
easily recognised by means of hydrate of lead, which 
these compounds darken.— Gazette Medicate. 

PHYSICAL SCIENCE. 

On the Examination of Diabetic Urine ; New Reagent 
for Glucose, by L. B. Francqui and L. Vande 
Vyvere. 

After noticing the several reagents used, and pointing 
out their special inconveniences, the authors propose a 
solution containing oxide of bismuth as being free from 
these detects. “ We have found,” they say, “ that 
hydrate of bismuth dissolves in caustic potash, under 
the influence of certain organic bodies, such as glucose, 
cane-sugar, dextrine, tartaric acid, &c.” These solutions 
do not torm a precipitate on boiling, except in the case of 
glucose. 

Guided by these results, we are induced to recommend, 
for the detection of glucose in urine, the following pro¬ 
cess, which cannot give rise to any fallacy :— 

Prepare the reagent by precipitating a solution of acid 
nitrate of bismuth by a great excess of caustic potash, 
and pour a solution, drop by drop, into the moderately 
heated solution until the precipitated hydrate of bismuth 
is completely redissolved. ' " 

To recognise a diabetic urine, heat a portion with the 
above solution. 

After a few minutes’ ebullition, the urine becomes 
brown, and metallic bismuth is then precipitated in the 
form of a black powder of crystalline appearance, 
adherent to the glass, if glucose is present. 

We have satisfied ourselves that the principles con¬ 
tained in normal urine, such as urea and uric acid, do 
not precipitate the above reagent. Albumen only causes 
a brown colour and a slight turbidity, which we con¬ 
sider to be due to the formation of sulphide of bismuth. 

Sulphuretted urines also give a black precipitate in a 
solution of oxide of bismuth in potash and tartaric acid ; 

On the Ventilation of Icebound Fish-ponds,* 
by Charles Tomlinson, F.C.&. 

It is, I believe, a common practice when a fish-pond 
freezes over to break the ice in 0'der that the fishes may 
obtain a proper supply of air, and it is supposed that if 
this precaution be neglected the fishes will perish. If 
this be so, the question arises—How is the icebound water 
of lakes and ponds far removed from the dwellings of 
man, where the fishes are not preserved, supplied 
with air ? 

On consulting books for an answer to this question, I 
was surprised to find some contradiction on the part of 
naturalists of repute. Thus Swainson,+ after lament¬ 
ing the loss of between thirty and forty fine tench, the 
dead bodies of which were found floating on the surface 
of his pond on the breaking up of the long and severe 
frost of 1837-8, says—“The people about the place 
assert that this mortality would not have happened had 
holes been broke in the ice for the admission of air; 
but were this absolutely necessary in all cases, it would 
follow that the tench of all such ponds as had not been 
opened would have been likewiNe killed.” Mr. Swain- 
son’s own opinion was, that the tench had been killed 
by cold. 

In opposition to this opinion, we muT lefer to the ex¬ 
traordinary vitality of certain fishes, &c., under the in¬ 
fluence of a much lower temperature than we get in this 
climate. Franklin,| during his residence in the Arctic 
regions, noticed that “ the fish froze as they were taken 
out of the nets, an d in a short time became a soiid mass of 
ice. . If in this completely frozen state they were 
thawed before the fire, thev recovered their animarion. 
This was particularly the case with the carp, and we 
had occasion to observe it repeatedly, as Dr. Richardson 
occupied himself in examining the structure of the dif¬ 
ferent species of fish, and was always in the winter 
under the necessity of thawing them before he could 
cut them. We have seen a carp recover so far as to leap 
about with much vigour alter it had been frozen for 
thirty-six hours.” Hearfie, Fills, and others state that 
mosquitoes and other insects frozen into a black solid 
mass, spiders frozen so hard as to bound from the floor 
like a pea, frozen leeches, frogs, and snails, all recovered 
their energies when thawed before the fire. Mr. Jesse 
also relates the case of a golden carp 
having been completely frozen in its vase of water. 

These facts seem to prove that although fishes may be 
made torpid by cold, and so not require air, yet in their 
active state they must be supplied with this necessary con¬ 
dition of life. The appetite for air is, no doubt, diffi rent 
in different species. Jf carp and tench in an aquarium 

* Communicated by the author. 
t “Natural History of Fishes, &c.,” in the “Cabinet Cyclopaedia,” 

vol. i. p. 50. 
J “Journey to the Shores of the Polar Sea, 1819-12,” p. 248. 

recovering alter 
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be watched, it will be found that the carp frequently 
seek the surface for air, while the tench remain at the 
bottom. If various species be crowded together in a tub 
of water, su<-h as minnows, race, roach, gudgeons, &c., 
some will die long before the others for want of air. I 
remember seeing one morning, in the market-place of 
Cologne, tubs of water crowded with carp. They did not 
attempt to move about, but remained with their mouths 
just out of the water, imbibing the air. I was told that 
it is the practice to return to the stews until the next 
market-day the fish that had not been sold. I have also 
read of carp being kept alive all the winter, hnng up in 
nets in cellars with wet moss about the gills, the moss 
being occasionally sprinkled with water. 

Boecius,§ a practical manager and constructor of fish¬ 
ponds, «listinctly recognises the necessity of supplying 
air to the water during frost. He directs that a hole, 
about two feet in diameter, be opened in the ice, and 
that a faggot of sticks, or of brushwood, be inserted in 
the hole to keep it open and shelter it from the wind. 
Mr. Swainson’s pond already referred to was “ fringed 
with many aquatic plants,” and the only use assigned 
to them is “ abundant shelter thus afforded to the fish,” 
•whereas one purpose served by such plants is to keep 
the water longer in a liquid state. 

But perhaps it may be said that in stews and preserves 
the fishes are much more crow'ded than they are likely 
to be in a state of nature, and hence the necessity for 
making holes in the ice. The crowded state of the 
aquarium prevents the proper ventilation of the water, 
and this I believe to be the main cause of the failure of 
that interesting institution. I know of several curious 
cases of failure, all referable to want of air. One kept 
in a house in a crowded thoroughfare failed, as I think, 
from the constant vibration loosening the adhesion of 
the air to the water. The fishes were always at the 
surface gasping for air, and repeated syringing of the 
water did not remedy the mischief. 

Referring to the experiments reported in last week’s 
Chemical News on the freezing of aerated waters, 
it appears that when such waters are frozen rapidly, the 
air becomes entangled, and opaque, milk-white ice is the 
result; but where the cold operates graduall}’, clear 
crystalline ice, from which air is excluded, is formed; 
or, if the air cannot escape, clear ice is first formed, and 
afterwards the opaque aerated ice. Similar effects are 
produced in nature. In a shallow pond a sudden frost 
will produce much of this opaque ice ; the inhabitants 
will be deprived of air, and thus be suffocated. A few 
years ago a friend wrote to inform me that a consider¬ 
able number of the small blue roach had been killed in 
the ponds (or pits, as they are locally called) about 
Bromborough, mat Birkenhead, from the sudden freez¬ 
ing over of the surface. These pits are shallow, and a 
sudden frost would entangle much of the air of the water 
in the ice. On the oTier hand, if the cold increase 
gradually, the water has tin: e to separate the air, and 
no sooner is a thin crust of ice fotmed on the surface than 
this separation proceeds downwards, and often with such 
effect as to collect the air in lenticular masses, which 
appear of a light colour amidst the black ice. In this 
way the freezing proceeds downwards, and if the water 
be moderately deep, the fishes not only enjoy a com¬ 
paratively mild tempera ure, but have air enough until 
the frost breaks up, unless, indeed, it be of unusual 
duration. 

Deep ponds and lakes are slow in freezing, because the 

§ “ On the Management of Freshwater Fish.” 

whole body of water is slow in attaining its maximum 
density by cold, and until this is done the surface cannot 
sink to 32°. On the other hand, rivers and streams are 
slower in freezing than stagnant shallow water, the 
motion interfering with convection and also with crys¬ 
tallisation. Ponds and lakes are often fed by springs 
and streams, so that if the former be frozen on the surface 
the latter may be active, and, if they find their way into 
the icebound water, will carry in much air. 

Mr. Kohl|| refers incidentally to the powerful currents 
under the ice of Lake Superior. He is describing the 
method adopted by the natives for spearing sturgeon. A 
fisherman cuts a hole in the ice about two feet in diameter, 
builds over it a hut of bush work, and covers it with a 
cloth. This serves for sheltering and concealing his body. 
The light passes through the transparent ice, and illu¬ 
minates the waters to a great distance around. These 
waters are so transparent that he can see to a distance 
of forty or fifty feet. The spear is from thirty-five to 
forty feet in length, and is attached to a line. Armed 
with this, and aided by an assistant, he watches the 
currents that occur in many parts, and in which the 
finest sturgeon are found. The fishes generally move up 
the stream at various rates of speed, either quickly or 
slowly, or they stop altogether, until, being within reach 
of the spearsman, one is struck and secured. Other fishes 
are enticed nearer the surface by means of artificial decoy 
fish of wood or bone. 

In smaller collections; of water, where the temperature 
is low enough to lock up the springs, air may be supplied 
by a portion of the wafer sinking into the soil. There is 
a phenomenon common in country lanes when a sharp 
frost sets in immediately after rain. The water that 
collects in the wheel-ruts and in the hoof-prints of horses, 
&c., freezes at the surface in blades of ice that cross at 
angles of 6o°. If this ice be tapped with a stick a few 
hours after it has been formed, it will be found not to 
cover water, but a hollow space from which the water 
has been absorbed by the soil. This kind of ice is called 
“ cat’s ice ” by country people, probably from its treache¬ 
rous nature. 

If a portion of the water of a pond or lake be thus 
absorbed by the soil, the ice is left unsupported, except 
at the edges, and air would find its way in either through 
cracks in the ice or through the soil. A moderately 
porous soil would let in air. Indeed, it has been proved 
by the experiments of Messrs. Pettenkofer and Roscoe 
that a brick wall by its porosity is an important aid to 
ventilation, “an actual and very large diffusive inter¬ 
change going on within the pores of the brick and 
mortar.” 

If what I have said is not enough to show how ice¬ 
bound fish-ponds are ventilated, I s'hall be glad if some 
of the readers of the Chemical News will throw a little 
further light on the subject. 

Highgate, January 31. 

The A1>1»© Uloig-no, on Monday evening, was invited 
by H. M. the Emperor to give an evening lecture at the 
Tuileries, on electricity, before the Court. All the modem 
appliances of the fluid were treated upon by the learned 
lecturer, whose profound knowledge is combined wi h a 
charming ease and grace of diction. Several times he was 
complimented by the Empress on the success of his experi¬ 

ments. 

|| “ Wanderings around Lake Superior.” i860. 
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(From our oavn Correspondent.) 

Paris, February n, 1867. 

Last year a very forcible powder was proposed, consisting 
of chlorate of potash and tannic acid, but which was far 
too detonating. Dr. Borlinetto, Professor of Chemistry 
at the University of Padua, had the idea at first to substi¬ 
tute gallic acid ; the powder became less violent, but it 
•was still too detonating. From gallic acid he passed to 
picric acid, very rich in carbon ; a mixture of two equal 
portions, well pounded together, of chlorate of potash and 
picric acid forms a powder which detonates, emitting a 
very bright white flame, but which is still too dangerous, 
as a slight pressure is sufficient to cause it to explode. It 
was absolutely necessary to abandon the use of chlorate of 
potash. M. Borlinetto substituted for it the nitrate of 
potash ; and the following mixture— 

Nitrate of potash . .10 parts 
Picric acid . . . .10 ,, 
Bichromate of potash . 8'5 ,, 

gave an excellent powder, that can be compared with the 
best sporting gunpowder. These three substances should 
be intimately mixed. There is no danger of this powder 
exploding by friction or percussion ; it leaves scarcely any 
residue after combustion. The bichromate of potash is 
absolutely necessary in order to give it expansive force. 
The nitrate of potash is decomposed at a red heat into 
oxygen and nitrite of potash ; at this same temperature a 
portion of the oxygen of the bichromate of potash unites 
with the carbon of the picric acid, giving rise to a white 
heat, which completes the decomposition of the nitrate of 
potash. 

Paper lightning-protectors for telegraphic lines are now 
attracting attention They consist of two well-smoothed 
brass plates from 25 to 30 square centimetres (3-87 to 4-65 
square inches) placed one above the other, and separated 
by a sheet of paper ; one of the metal plates is in connexion 
with the line, the other communicates with the earth. As 
soon as a rather strong tension occurs on the line, sparks 
pass from one plate to the other, perforating the paper, and 
the electricity passes into the earth very easily. M. 
Guillemin proposes to replace the paper by a very thin 
layer of mica. The mica is a better insulator ; it does not 
absorb damp ; it cannot produce carbon, since it is of a 
mineral character; moreover, its ready cleavage allows of 
its being split into plates thinner than a sheet of paper. 
The administration of the telegraphic lines purpose placing 
very shortly a great number of these lightning protectors 
in places subject to be attacked most frequently bv the 
electric fluid of the atmosphere. Practical trial is the only 
method by which the modification proposed by M. Guille¬ 
min can be appreciated. We hope the results will be 
favourable. 

When Nichols prisms are used as polarisers or analysers 
in delicate optical measurements, a very strange anomaly 
may be at once remarked t the azimuths of extinction do 
not occur at a distance of 180°. I he error can amount to 
several tens of minutes. This error would be fatal to the 
use of the Aichol s prism, if wre could not discover the 
cause, diminish, and remedy it. M. Cornu first pointed 
out this cause, and he has given the following explanation. 
The axis of rotation of the prism, or rather that of the 
instrument which carries it, does not coincide with the 
plane of the principal section ; hence the ray which 
traverses takes different directions in the prism accordin°' 
to the azimuth, and the polarisation that it is subiect to 
is not parallel to the plane of the optical symmetry of 
the crystal. When the lines of entry and quitting the 
prism aie quite parallel, it can be regulated by trial; in 
geneial the enoi will be only attenuated and not annulled. 
It is eliminated in proceeding by crossed observations. In 

fact, it is easy to demonstrate, by a very simple calculation, 
and by direct observation, that the error e of the normal 
azimuth is given by the formula 

e = A {z + a) ; 
A and a being the constants; z, the observed azimuth. 
We easily deduce that the mean of the reading of the 
azimuths, which should strictly differ by 180°, gives, after 
the subtraction of 90°, the real azimuth. The error is 
eliminated of its own accord, if we choose for the measure¬ 
ments of the azimuths the mean of two positions of 
extinction, whether for the analyser or for the polariser. 

The scientific world has made during these last weeks a 
truly extraordinary discovery, which has made known the 
real nature of the swarm of shooting stars which are seen 
in the nights of August 10 to n, and of November 13 
to 14. M. Schiaparelli, Director of the Brera Observa¬ 
tory at Milan, was the first to give the character of a true 
theory to the opinion put forth by Kepler, and which 
attributed a stellar origin to shooting stars. The showers 
of August and November were formerly spherical nebular 
masses, arriving from the regions whence come the comets, 
and which, under the influence, at the same time attractive 
and perturbative, of some great planet, became consider¬ 
ably elongated at the same time that they began to 
describe a very oval elliptical orbit, which brought them 
periodically within the sphere of attraction of the earth 
and under the oxidising and igniting influence of the 
terrestrial atmosphere. In the meteorological bulletin of 
the observatory of the College of Rome for December 31, 
1866, M. Schiaparelli gave the following elliptic elements 
of the orbit of the shower of August 10 :— 

Perihelion passage .... 10*75 d. August. 
Longitude of perihelion * . . . 343°2 8' 
Longitude of ascending node . . i38°i6/ 
Inclination of orbit .... 64°3' 
Perihelion distance .... 0*9643 

Motion retrograde. 
M. Schiaparelli was also the first to make known the 

almost perfect identity of these elements with those of 
the great comet of 1862, such as they result from the 
last calculations of Dr. Oppolzer : — 

Perihelion passage . 
Longitude of perihelion 
Longitude of ascending node 

22'9 <L August, 1862. 

344V' 
i37°27 

Inclination of orbit . . 66°25/ 
Perihelion distance . . 0*9626 

Motion retrograde. 
It is impossible to think that this coincidence can occur 

by chance. The comet of 1862 essentially forms part of 
the shower of falling stars. In this same letter, of De¬ 
cember 31, M. Schiaparelli gave the elements of the very 
elongated orbit of the shower of falling stars of November 
13. Up to that period M. Le Verrierhad announced nothing. 
It was only on the first days of January that he announced 
that, at the meeting of the Scientific Society cf France 
on January 14, he would treat upon the origin of 
shooting stars. In fact, he made a communication upon 
this subject soon after, followed (January 21, 1867) by 
a lecture at the Academy of Sciences, in which, without 
the slightest mention of M. Schiaparelli, he reproduced 
his theory : this swarm of asteroids has come to us from 
the depths of space, and in the interval of each of these 
returns it returns towards the superior planets. A body 
coming from a distance, animated with a great velocity, at 
the moment when it attains the minimum distance of 
the earth from the sun, could not be fixed by the feeble 
action of the inferior planets, in an orbit of one or two years. 
We are convinced of this by calculation, and we find a 
physical proof of it in the fact that the showier of falling 
stars which repasses the earth every thirty-three years is 
not completely deranged in the ensemble of its orbit; 
otherwise it would not be seen at regular intervals. 
Admitting, then, that the shower circulates in an orbit 
of 33j years, that the perihelion distance is equal to 0*989 
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10-34017 

0-904354 
0*989000 

o / 
14 41 

5i°i8' 
42°24/ 

of the radius of the terrestrial orbit, at the mean of the 
apparitions we have for the first elements of the orbit:— 

Years. 
Duration of the revolution . . 33.25 
Semiaxis major . . , 
Eccentricity . , . 
Perihelion distance . 
Inclination of orbit 
Longitude of ascending node 
Longitude of perihelion 

These elements differ so little from those of M. Schiapa¬ 
relli, that all the glory of the discovery can be attributed 
to him. The following is all, in reality, thatM. Le Yerrier 
added to it (Comptes Rendus of the Academy of Sciences, 
vol. lxiv. p. 97) :— 

“ The mass of shooting stars could not have been intro¬ 
duced and thrown into its actual orbit, except by some ener¬ 
getic disturbance. . . .We cannot be otherwise than 
struck with the circumstance that the shower of November 
extends as far as the orbit of Uranus, and a little beyond 
it; the more so as these orbits cross each other, nearly at 
a point situated, after the passage of the swarm, at its 
aphelion and above the plane of the ecliptic. We are then 
bound to inquire whether Uranus and the cluster of 
asteroids could not have been situated simultaneously at 
this point—that is to say, in the neighbourhood of the 
node of the orbit. . . . To resume, all the phenomena 
observed can be explained by the presence of a globular 
cluster cast against Uranus in the year 126 of our era, in 
the orbit which observations assign to the mass of asteroids 
of November. . . . The action of Uranus must have 
unequally changed the absolute velocities of the corpuscles, 
and this action surpassing the attraction resulting from 
their total mass, the cluster became disengaged and 
extended over the whole periphery of the ellipse, &c.” 
Thus, the problematic interference of Uranus in the year 
126 of our era is all that belongs to M. Le Yerrier in this 
question. We say problematic, because the passages 
quoted by M. Schiaparelli from the ancient Indian poems 
seem to show that the shower of shooting stars of Novem¬ 
ber 13 had been observed long before theyear 126 of our era. 

M. Le Yerrier did not confine himself to the communi¬ 
cation of the Scientific Association of France, at the 
Academic Lecture of January 21; he gave to his conjectures 
the solemnity of a letter, addressed to his illustrious co¬ 
labourer in the field, Sir John Herschel, inserted in the 
Moniteur, and in which, faithful to his antecedents, he was 
silent as to the name of M. Schiaparelli, and attributed all 
the merit to himself of an explanation which only belongs 
to him by virtue of a very secondary hypothesis. We are 
very sorry to be obliged to acquaint our readers that the 
tactics of M. Le Verrier have been crowned with the most 
complete success, and that the venerable patriarch of 
Collingwood has fallen into the mistake. In the answer, 
also inserted in the Moniteur, M. Schiaparelli does not even 
appear in the background, and all the praise is given to 
M. Le Verrier. We ask all our brother members of the 
press to unite with us in condemning a really unjust 
spoliation. M. Le Yerrier has trampled under foot all the 
laws of scientific probity, in not taking into any account 
whatever the publications made by M. Schiaparelli in the 
meteorological bulletin of the Roman College, and espe¬ 
cially of the second, reproduced entirely in Les Mondes of 
January 26, and which is a complete.mathematical theory 
of the observed phenomena. 

Since the communication of M. Le Yerrier, M. Schia¬ 
parelli at Milan, and M. Paten at Altona have called our 
attention to the truly extraordinary identity of the elements 
of the shower of stars in November with those of the comet 
of M. Tempel (first comet of 1866), also recently men¬ 
tioned by M. Oppolzer. 

Duration of the revolution 
Semiaxis major . , 

Years. 
33*18 

10*32479 

Years. 
0*905420 
0^97652 
I7°i8' 

o / 
5i 25 

Eccentricity . . 
Perihelion distance 
Inclination .... 
Long, of ascending node 

Motion retrograde. 
We do not know that a more unlooked-for and extra¬ 

ordinary fact in the history of astronomy can be cited than 
that of the identification of the orbits of these two showers 
of shooting stars of August and November with the orbits 
of two comets which have recently appeared, as demon¬ 
strating the most astonishing of approximations. Let us 
repeat again that the glory of this brilliant discovery be¬ 
longs wholly and entirely to M. Schiaparelli, and that 
M. Le Yerrier can only claim the merit of a conjectional 
perception of it. F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, February 7. 

Professor W. A. Miller, M.D., V.P.R.S., President, 
in the Chair. 

The proceedings were opened in the usual manner, and 
the following gentlemen were balloted for, and duly elected 
Fellows of the Society, viz.:—James AVilliam Hudson, 
Ph.D., F.S. A., Principal of Trafford College, Manchester ; 
Mr. Joseph Ince, Associate of King’s College, London, and 
Member of Council of the Pharmaceutical Society, 26, fet. 
George’s Place, Hyde Park Corner ; Mr. George Ottley, 
196, Walworth Road. The candidates whose names were 
read for the first time were—Major R. C. Stewart, Deputy- 
Assistant Adjutant-General to the Forces, Horse Guards, 
and 12, Prince of Wales’s Terrace, Kensington Palace; 
Mr. William Price Bonner, 69, Mark Lane ; Mr. James 
Campbell Brown, 65, Bon Accord Street, Aberdeen ; and 
Mr. J. Hersee Freeman, Stratford House. For the second 
time were read the names of Mr. Jonathan Hearder, Ply¬ 
mouth ; Mr. Henry Watson Eve, M.A., AVellington Col¬ 
lege, Wokingham; Mr. William Thurston AVaite, 37, Jewry 
Street; Mr. Martin Henry Payne, 47, Mortimer Street, 
Cavendish Square ; Mr. Frederick George, of Cheltenham ; 
Mr. R. R. H. Davey, War Office, Pall Mall. 

A “ Note on some Varieties of Orchella Weed and Pro¬ 
ducts obtained therefrom ,” by John Stenhotjse, LL.D., 
F.R.S., was read by the Secretary. The author com¬ 
mences by referring to a previously described gigantic 
variety of Rocella tinctoria, known as “Valparaiso 
weed,”* and to the fact of Gerhardt having suggested 
(with truth) the identity of the orsellic acid prepared from 
it and the lecanoric acid of Schunck. The preparation of 
orcin and erythrite are then treated of, and for this pur¬ 
pose the weed is exhausted with lime-water, or milk of 
lime, when, upon addition of hydrochloric acid, erythrin 
is precipated. This intermediate product is then boiled 
with fresh milk of lime in an apparatus provided with a 
long condensing tube so as to guard against the action of 
air, submitted to carbonic acid or sulphuric acid to remove 
the lime, and evaporated cautiously to dryness. The orcin 
is then extracted from the mixture by repeated treatment 
with warm benzol, and the residue is boiled with water, 
filtered when cold, and evaporated, in order to furnish the 
erythrite. When purified, the orcin forms colourless 
crystals, soluble in water, which were found to yield an 
amorphous yellow product by the action of chloride of 
sulphur. Orsellinic ether -was obtained by boiling the 
pasty erythrin with alcohol, and afterwards purified by 
dissolving in hot benzol. From this body the di-iodorsel- 
linate of ethyl was procured by the action of a dilute solu¬ 
tion of chloride of iodine. It was crystallised from bisul¬ 
phide of carbon, and, finally, from spirit in small needles, 
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which, are very slightly soluble in water. A combustion 
of this substance was made. The analytical results esta¬ 
blished the formula, C8H5I2(C2Hg)04. Dr. Stenhouse 
describes the corresponding methyl-compounds, and also 
refers to a modification of his method of determining th^ 
amount of colour-yielding principles in lichens by the em¬ 
ployment of a standard solution of hypochlorite of sodium 

A paper “ On the Eggs of Corixa mercenaria,” by Dr. 
T. L. Phipson, was read by the Secretary. These eggs 
were said to be abundantly deposited by the insect (a 
kind of boat-fly) upon reeds growing on the banks of 
certain fresh-water lakes in Mexico, and were collected, 
dried in the sun, ground into a kind of flour, and used by 
the natives as a nutritious food. The structural character 
of the eggs is illustrated in the author’s paper by a sketch. 
They appear to be smaller than a pin’s head; and by 
microscopical examination it was ascertained that the 
larva had escaped, leaving only the rigid envelope, sub¬ 
mitted to analysis, and found to contain 6'2 per cent, of 
nitrogen. The eggs of the corixa are said to be composed 
almost entirely of chitine, with only 5 per cent, of mineral 
matter (chiefly phosphate and carbonate of lime). The 
author disputes the view advanced by Fremy, to the effect 
that chitine is a kind of cellulose, at the same time stating 
his belief that it is a glucoside, C18H15N04, yielding 
glucose and lactamide (or some such body) by the action 
of mineral acids. M. Yirlet d’Aoust describes the occur¬ 
rence of these eggs as contributing towards the formation 
of a new oolitic limestone rock at the bottom of the 
Mexican lakes. 

The President moved a vote of thanks to the authors 
respectively, and invited Dr. Matthiessen to deliver a lej- 
ture “ On Alloys.” 

Dr. M.t i'thiessen commenced by defining an alloy to be 
“ a solidified solution of one metal in another.” The 
metals might be conveniently divided into two classes, 
according to whether or not certain physical properties of 
the constituents reappeared in the compound. The metals 
in the first class (A) were lead, tin, zinc, and cadmium ; 
in the second class (B), all the rest. If either of these 
four metals were alloyed amongst themselves, the metallic 
mixture always presented physical characters, which were 
the mean, by weight or volume, of the component metals. 
Zinc and lead would not unite to form alloys, or only in 
minute proportion could one metal be dissolved in the 
other; thus lead was saturated by i*6 per cent, of zinc, 
and, conversely, zinc by about 1*2 per cent, of lead. If 
equal weights of the two metals were melted together and 
allowed to cool very slowly in a cylindrical mould sur¬ 
rounded by hot sand, the separation was almost complete, 
the heavier lead subsiding to the bottom. The case of 
zinc a id bismuth was somewhat similar ; only per cent, 
of zinc could be dissolved in bismuth, whilst a variable 
quantity , from 8 to 14. per cent., of bismuth was taken 
up by zinc. Alloys did not, in the lecturer’s opinion, 
come within the definition of true chemical compounds, 
but were intimate mixtures, perfectly homogeneous through¬ 
out, like ordinary glass. There mightbe a few exceptional 
cases, such as the sodium amalgam, in the production of 
which heat was given out, so also with platinum, or gold 
and tin ; but the addition of lead to melted tin had a cool¬ 
ing effect, and copper dissolved but very slowly in the 
latter metal, although the copper-tin alloy had new and 
remarkable properties. Dr. Matthiessen then proceeded to 
illustrate by experiment the fact of the specific heat of the 
copper-tin alloy being the mean of the specific heats of the 
metals composing it. For this purpose two short cylinders 
were taken ; one was the copper-tin alloy (gun-metal), and 
the other a compound bar of the same wreight, made up of 
a cylinder of copper joined to one-tenth of tin. These 
were suspended by string in boiling water, and heated 
together for a few minutes, then withdrawn and cooled in 
two identical cups of cold water. By a differential ther¬ 
mometer, in the shape of the letter M, the rise in tempera¬ 

ture of the water was shown to be in both cases exactly 
equal. A similar experiment, made with le id and zinc of 
equal weights, at once indicated the fact of the specific 
heat being greater in the case of ziuc. The rate of expan¬ 
sion by heat was shown by a modification of Darnell's 
pyrometer, the gun-metal and compound copper and tin 
bars being surrounded by a glass tube charged with steam. 
In both instances the needle was deflected to the same 
extent. The lecturer then referred to the crystalline form 
and fusing points of alloys ; these were characters upon 
which the chemical view had usually been based, but a 
lower fusion temperature was common to all mixtures. 
Thus the alloy of potassium and sodium was permanently 
liquid like mercury, a mixture of their chlorine com¬ 
pounds, or, indeed, of any two metallic chlorides fused 
1 >wer than the mean temperature ; so also did the mixed 
fluxes employed in metallurgical operations. Mr. Cooke 
has stated that alloys of antimony and zinc, containing 
from 4.3 to 64 per cent, of the Inter, crystallise in a diffe¬ 
rent form from all the rest. The same had been said of 
the gold-tin alloy containing from 27 to 43 per cent of 
gold. With regard to the copper-zinc alloys, the lecturer 
said that they all crystallised in the same form, and that 
therefore definite forms could be obtained when the con¬ 
stituents were not in atomic proportions. The properties of 
heat and electric conduction were next treated of; these 
were said by MM. Wiedemann and Frantz to be alike. A 
comparative experiment was then shown, which indicated 
how rapidly the conducting power of copper for heat was 
destroyed by the introduction of a metal of Class A, such 
as tin, whilst the lead-tin alloy presented the mean result 
of the component metals. The results were as follows : — 

Heat-conducting power. 
Copper . . . . . .100 
Copper-tin alloy .... 8 
Tin . . . . . .12 
Lead-tin alloy . . . .11 
Lead ...... 8 

Several very interesting observations were brought for¬ 
ward by Dr. Matthiessen in connexion with electric con¬ 
ductivity of alloys. The metals of Class A are all bad 
conductors, and when alloyed with each other they con¬ 
duct electricity in the ratios of their relative volumes. 
(Indicated by straight lines in the diagram.) Metals of 
Class B, such as gold and silver, do not, when alloyed 
with each other, conduct in the ratios of tneir relative 
volumes, but always in a degree inferior to the calculated 
mean. (Shown in the diagram by a rapid decrement on 
both sides of the curve.) The alloys of metals in Class A 
with one of those in Class B (for example, the copper-tin 
alloy) are like the last, but they show a very rapid decre¬ 
ment on the side of the metal belonging to Class B (to the 
extent of 85 per cent, copper in the instance quoted), 
then running in an almost straight line to the other side, 
representing the metal (tin) of Class A. In other words, 
there is very little difference between the conducting 
power of gun-metal and of pure tin, alfhough copper 
itself is eight times better than tin. The sonorous quali¬ 
ties of metals and alloys were next taken into considera¬ 
tion, Bars of copper, tin, and a tin-copper allov, when 
struck, all emitted a dead sound, but gun-metal'gave a 
clear ringing tone. Brass rings well, but zinc is dull. 
Steel is infinitely superior in sonorous quality to malleable 
iron. Elasticity was then exemplified by hanging weights 
to a series of metallic wires twisted in a spiral form. 
Copper was straightened by a weight of 500 grammes, 
and tin by 50 grammes ; but the copper-tin alloy sup¬ 
ported the 500 without loss of figure. The difference 
between pure gold wire and gold with copper was very 
marked ; so also the silver-platinum alloy proved greatly 
superior in elasticity to either of the individual metals. 
Spirals of hard-drawn malleable iron and steel showed, of 
course, the extremes, with least variation in chemii al 
composition. Tenacity was shown by the help of a draw- 
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bench with spring balance attached. The experiments 
had to be rapid y performed, and the results were only- 
true, thei efore, berween somewha* wide limits. The break- 
ins; weiglits of wires of equal diameter, 23 wire gauge 
(Birmingham), were nearly as follows 

Copper wire, hard drawn 
Tin ..... 
Copper-tin alloy . 
Tiu-copper alloy (hard-drawn) 
Lead ..... 
Lead-tin alloy 
Gold (hard-drawn) 
Gold-copper alloy 
Silver 
Platinum 
Silver-platinum 
Iron 
Steel 

»> 
>» 

>> 
>* 

about 30 lbs. 
under 7 

. 80 or 90 
about 7 
under 7 
about 7 

. 25 or 30 
• . .80 
. about 50 

• • >> 5° 
. . ,, 80 
. about 80 or 90 
upwards of 200 

The lecturer proceeded to show how completely the 
scientific deductions coincided with the results of practical 
experience; thus the “turning-points” indicative of 
marked physical properties were found to mark the pro¬ 
portion of metals entering into the composition of a variety 
of useful alloys. Thus, in 

Brass, 28 per cent, of zinc. 
Gun-metal, 12 per cent, of tin (approximately). 
Gold of 22 carat standard (with copper). 
Dental alloy of silver and platinum. 

The last-named alloy had been chosen as the standard for 
electrical resistance by the British Association Committee. 
The sound and electrical curves differ only by 5 percent, in 
the case of the copper-tin alloy, and other physical charac¬ 
ters are marked in gun-metal, but the lecturer hesitates 
to accept the expression Cu14Sn, which would be demanded 
on the assumption of its being a chemical compound. 
Whilst the metals of Class A produce alloys having 
normal physical properties, those of Class B are so 
entirely changed by admixture of small quantities of 
other metals that the resulting alloys can only be viewed 
as “ solidified solutions of allutropic modifications of the 
metals in each other.” Dr. Matthiesstln concluded by- 
referring to the discovery of a new factor, which, if 
multiplied by the number representing the conducting 
power of a metal alloyed with it, expresses the electric 
value of such metal in the alloy. The process is illus¬ 
trated in the following diagram : — 
Conducting Power, in terms of British Association Unit, 

Metre Length, Millimetre Diameter. 
Metals. 

Copper • . 47-50 
Zinc . • . 13-80 
Tin . • . 5-88 
Lead • . 3-96 
Bismuth . • . o"6o 

Copper tin 
Copper zinc 
Bismuth tin 
Bismutn lead 

Alloys containing 
. 4* 190 '851 Cu 
. 10-330 *706 Cu 
. 0-117 *991 Bi 
. o" 122 ‘982 Bi 

•149 Sn 
’294 Zn 
’009 Sn 
•018 Pb 

Values obtained for Conducting Power of 
Copper from i st alloy . . 3-89 

15 55 2nd $) • « . . 8-89 
Bismuth ,, 3rd „ . . 0-0677 

>» >> li 99 • . . 0-052 

il9 
5*88 

8-89 

138 

= o '662 

= o '664 

0-0677 

*8ir 
o "052 

3-96 

= o "o 115 

= 0-0130 

Conducting Power of 
f’opper =0*6.50 x conducting power of metal alloying it. 
Bismuth = o*oi2 x ,, ,, ,, ,, 

Professor Graham referred to the circumstance of the 
metals in Class A being those which are attacked or dif¬ 
fused into mercury by virtue of an action similar to that of 
salt into water. He thought, therefore, that Dr. Matthies- 
sen’s view regarding the constitution of alloys was borne 
out by reference to analogous cases of union. 

Dr. Odling remarked upon the difficulty of stating 

exactly the conditions upon which a chemical compound 
might be formed. There were so many degrees of affinity 
exerted between different elements that it was necessary 
to define the term “chemical compound” before it was 

possible to say whether or not the class of actions involved 
in tire formation of alloys was comprehended. He would 
not say that the metals united with the affinities of 
oxygen for hydrogen, but he considered that the force in 
question was comparable with that occurring during the 
solution of salt in water. 

Dr. Matthiessen quoted, in reply, the case of sulphur 
and copper, which produced a definite compound, from 
which any excess of the first-named element could be 
driven off by heat. In the case of alloys, it was found im¬ 
possible, as a rule, to produce combinations of definite 
character. Thus, in the case of the gold-tin alloys, he 
had obtained five crops of crystals of definite form, but not 
of constant chemical composition. 

The President moved, a vote of thanks, carried by 
acclamation, and adjourned the meeting until the 21st inst. 

PHARMACEUT CAL SOCIETY. 
February 5, 1867. 

T. H. Hills, Esq., Vice-President, in the Chair. 
The first paper read was one “On the Preparation of Spirit 
of Nitrous Ether,” by Professor Redwood. The author 
commenced his paper by alluding to the various published 
processes for the preparation of spirit of nitrous ether, 
referring more especially to the process of the London 
Pharmacopoeia of 1851. He mentioned that, although 
spirit of nitrous ether had been much used as a medicine 
for many years, there had hnherto been no satisfactory 
mode of preparing it, the strength varying from one to 
twelve per cent. When the British Pharmacopoeia of 1864 
was issued, it was hoped that a process would be given 
which would enable manufacturers to produce spirit of 
nitrous ether of a uniform strength, but such was not the 
case ; for, although on reading the process it appeared to be 
an improvement, it was found to be impossible to produce 
the nitrate of soda of a uniform composition. Professor 
Redwood then proceeded to explain the process of the 
forthcoming new edition of the British Pharmacopoeia, 
which consists in mixing 2 oz. of sulphuric acid and oz. 
of nitric acid with 1 pint of rectified spirit, pouring the mix¬ 
ture into a retort containing 2 oz. of fine copper wire, and 
supplied with a thermometer, allowing 15 oz. to distil over, 
and then adding 40 oz. of rectified spirit. This process 
appears to be very simple, and even more economical than 
former Pharmac opoeia processes, so that it is likely to be 
successfully followed by wholesale manufacturers. The 
advantage is, that with a small quantity of nitric acid a 
mixture is obtained which will yield nitrous ether in a 
constant quantity and of a certain strength, sulphate of 
copper remaining in the retort. Professor Redwood ex¬ 
plained that the process did not yield a pure spirit. He 
hoped to pay more attention to this at a future time ; but 
it would have been unadvisable to have introduced into the 
Pharmacopoeia a pure spirit of nitrous ether, when it wras 
not known whether spirit of nitrous ether owed its medi¬ 
cinal qualities to the nitrous ether or to the aldehyd it 
contained. 

Mr. Watts then read a paper on “ A Critical Examination 
of the various Published Processes for the Estimation of 
Tannin.” 
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ACADEMY OF SCIENCES. 

February 11, 1867. 

“ On the Isomeric States of Silicic Acid, arid on the Poly¬ 
atomicity of Acids,” by E. Fremy. 

The importance of the phenomena relating to poly¬ 
atomicity is well known to all the world ; they interest 
equally in reference to mineral substances as well as organic 
bodies ; they bear a strong relation to the study, so im¬ 
portant, of isomerism. 

In presence of a chemistry that is termed modern, and 
which brings into active play the polyatomic bodies, at 
the same time often forgetting the labours of former 
authors, M. Fremy reminds us that the first studies on 
polyatomicity date from the year 1797. Berzelius stated 
that M. Fremy was the first to introduce new ideas into 
the science of organic chemistry, which Mr. Graham had 
developed in his excellent work on phosphoric acid. 
Since that period the phenomena relating to the poly¬ 
atomicity of acids have constantly occupied his attention, 
and he summed up the results of his researches in papers 
which he has published on metallic acids, hydrates, the 
gelatinous matters of vegetables, &c. The result is, that 
M. Fr6my affirms that silicic acid can appear in two 
isomeric states which differ one from the other, not only 
by their physical properties, but also by their well-defined 
chemical constitution. They have not the same equiva¬ 
lent, and thus form different salts. The first isomeric 
state is that which is obtained in decomposing by water 
the fluoride of silicium. He calls it metasilicic acid ; its 
equivalent is (Si03)3, it is triatomic, and forms with 
bases the following three series :— 

(Si03)3M0,2H0 
(Si03)a2M0,H0 . 
(Si03)33M0 

This isomeric state is characterised by its solubility in 
alkaline solutions ; it is not destroyed by combination 
with bases ; the metasilicates can be separated, still retain¬ 
ing the same properties. The second isomeric state is 
that which constitutes quartz; its equivalent is Si03; it 
,’is insoluble in alkaline liquors, and it forms with bases 
salts which differ from the metasilicates by their characters 
and composition. M. Fremy stated, moreover, that he 
had obtained several of these salts in a crystallised state ; 
they are represented— 

Si03M0,2H0 
Si032M0,H0 
Si033M0 (Peridot). 

The silicic acid is thus ’triatomic, as the preceding, but 
it has not the same equivalent. 

The principal aim of these researches is, then, to extend 
to silicic acid the theory that is set forth in former me¬ 
moirs on the isomerism of acids. M, Fremy wishes to 
prove that for certain acids the isomeric states are due 
to different condensations of the molecules, which cause 
the equivalent of these substances to vary ; he has essayed 
to connect the isomerism of the acid with the change which 
takes place in the volume of combination. He thinks 
that these ideas are productive of further research, and 
that they can explain the very variable constitution of 
natural silicates. 

M. Chasles presented to the Academy, on the part of M. 
Zeuthen, of Copenhagen, a work originally written in 
Danish and translated into French, entitled, “ Nouvelle 
Methode pour determiner les Caracteristiques des Systemes 
de Coniqucs.” The subjects treated upon by M. Zeuthen 
relate to the theory of multiple contacts and the superior 
order of conics of a system defined by two characteristics 
with one or more curves of any order. On these thorny 
subjects the author has displayed much talent and judg¬ 
ment, without neglecting the rigour necessary in mathe¬ 
matical investigations. 

M. Henry Saint-Claire Deyille, in his name and that of 

M. Troost, presented a memoir on the coefficients of dila¬ 
tation and the constitution of hyponitric acid. This acid 
presents in the state of vapour a constitution that has been 
always considered as perfectly normal, provided that its 
density is taken sufficiently far from its point of ebulli¬ 
tion. But this density does not well enough agree with 
atomic speculation; for, if one would wish to double the 
formula N04, the density of the vapour of the hypo- 
nitric acid must be also doubled, which becomes embar¬ 
rassing. In fact, the hyponitric acid must represent two 
volumes only, instead of four, admitted hitherto. To 
meet this difficulty, Messrs. Deville and Troost resolved to 
measure the coefficient of dilatation of this acid with all 
precautions in order to ascertain its density. We cannot 
to-day enter into the details of the process, so we confine 
ourselves to a rapid enumeration of the results arrived at. 
The numbers which give the coefficient of dilatation of 
hyponitric acid give evidence of an unforeseen fact, un¬ 
known before, that at a temperature of 400 the coefficient 
of dilatation attains its maximum value. They show, 
moreover, that, at about 135° C., the coefficient takes the 
value of 0*00567 °f perfect gases, and does not vary 
sensibly in the space of 470. One can even say that it is 
sensibly constant from ioo° upwards, for from ioo° to 
i83°it only varies from i’68 to 1*57, while from 20° to 
ioo° it varies from 2*65 to i*68. Thus, the hyponitric 
acid vapours taken about 1350 at a point sufficiently 
superior to that of ebullition is consistent with the law 
of Marriotte, and possesses the constant coefficient 
°'00357 °f dilatation of perfect gases ; the density of 
the vapour is necessarily 1,589, representing four volumes 
for the equivalent N04. If we wish, as M. Muller says, 
to double the formula by writing N208, four volumes of 
vapour must necessarily be added. Messrs. Deville and 
Troost refute the opinions of, first, M. Wurtz, that 
the hyponitric acid N04, representing two volumes, 
is certainly partially decomposed into binoxide of nitrogen 
and oxygen at the moment when the density amounts to 
four volumes ; second, Messrs. Playfair and Wanklyn, 
that the densities of the acetic acid and the hyponitric 
can be doubled. 

M. Fremy presented to the Academy, in the name of 
M. Henri de Parville, his interesting little volume entitled 
“ Causeries Scientifiques,” with 47 woodcuts, and pub¬ 
lished by Savy, a record of the progress of science and 
industry during the past year. The buildings and arrange¬ 
ments for the new Exhibition are faithfully described. 
Next come the newest facts relative to the discoveries 
lately made in astronomy, physics, mechanics, chemistry, 
medicine and physiology, natural history, and general 
subjects. 

We may here mention another scientific work by Pro¬ 
fessor Deherain, of the same size (18mo), called the “Annu- 
aire Scientihque,” published by Victor Masson and Sons, 
and containing a valuable history of scientific events during 
1866. It is not a causerie, but a collection of original 
articles written by separate and celebrated men, such as 
Guillemin, author of the excellent work called “ Le Ciel; ” 
Dr. Marey, Laureate of the Institute ; G. Rayet, of the 
Paris Observatory ; L. Simonin, the distinguished engineer 
and geologist; Dr. Trelat, &c. The chapter on the ex¬ 
haustion of our coal-fields is due to M. Simonin, who is 
also the author of a chapter on the same subject. Both 
of these little volumes appear to have left nothing un¬ 
recorded of our scientific progress at home and abroad. 

F. Moigno. 

Pharniacentical Society.—Benevolent Fund.— 

The dinner in aid of the above Fund will be held at 
Willis’s Rooms, St. James’s, next Wednesday, the 20th 
inst., at half-past six o’clock. The Committee, bearing 
in mind that the dinner is for a section of the trade only, 
have not selected a special chairman for the occasion; the 
President of the Society will therefore preside. 



Notices of Books,' Si 

NOTICES OF BOOKS. 

Lessons in Elementary Chemistry, Inorganic and Organic. 
By Henry E. Roscoe, B.A., F.R.S. London: Mac¬ 
millan and Co. 1867. 

Mr. Roscoe has succeeded in producing a volume that is 
interesting and equal throughout from the commencement 
to the appendix. The frontispiece is a great improvement 
upon similar prints in chemical text-books, being a very 
■well executed chromo-lithograph, representing in their 
proper colours and bands the spectra of the metals of the 
alkalies and alkaline earths, from the drawings of Bunsen 
and Kirchhoff. The volume is arranged chiefly for the 
use of schools and younger students of chemistry at col¬ 
leges, and we believe that it has been already adopted as 
the text-book at several of the universities and large 
public schools. 

The contents of the volume possess several novelties, 
and originality is shown notably in the classification of the 
metals, although there is, of course, not much room for it in 
an elementary text-book. The metals are arranged in eleven 
classes ; the rule chiefly 'followed in this system seems to 
depend on the sum of the physical properties of the metals, 
combined with their leading chemical relations, so that the 
latter are not exclusively used as a basis of classification. 
This makes all the difference between a natural and arti¬ 
ficial system, and the experience of other sciences shows 
that by the latter a greater number of facts may be so re¬ 
membered by the student. Some classes have always 
been recognised as being perfectly natural, but metals that 
form the connecting links in the intimate chain are not so 
easily dealt with. A sum of characters, however, seems 
safely to have been followed in the present case. Thus 
arsenic, antimony, and bismuth “form a class,” because 
they are triatomic, and form a junction between the metals 
and metalloids, and closely resemble phosphorus in their 
properties. Other authors have classified together arsenic, 
antimony, and tin on purely chemical grounds. Now take 
the silver class, copper, mercury, and silver ; the reasons 
that held for the grouping in the arsenic class do not 
apply here ; on chemical grounds, copper and mercury are 
widely separated from silver on account of its monequiva- 
lency and non-formation of basic salts ; but if we take 
into consideration the other properties of these metals, 
they are seen to fall naturally into the same class. Lead 
also forms a class with thallium, its close connexion with 
mercury being in this manner lost sight of. 

This is a* good field for graphic illustration, and we 
comment on it thus at length because we think it is not 
sufficiently insisted upon as a method of retaining know¬ 
ledge. Perhaps this, however, may be done more advan¬ 
tageously by the student himself. As a high authority 
observes, “ the student will do well to accept the order 
and arrangement of his teacher. As, however, minds are 
variously constituted, he can, if he pleases, try if some 
other order may not be more applicable—that is to say, he 
takes the facts he has heard and recorded, and reunites 
them in a different arrangement and in other words.” 

The descriptions are clear, with the nomenclature precise, 
throughout the work, and the amount of information to be 
obtained from it is shown by the kind of questions ap¬ 
pended. Thus we find the following concise account of 
the oxides of manganese, with a detailed description fol¬ 
lowing :—(1) Manganous oxide or manganese monoxide, 
MnO, is a basic body, furnishing the series of well-known 
manganous salts, in which tire oxygen is replaced by its 
equivalent of another element or of a salt radical—thus 
MnO.MnCUiMnSO^MnzNOg ; (2) manganic oxide or 
manganese sesguioxide, Mn203, which also’forms salts, but 
of a much less stable character, and occurs in nature as 
the mineral braunite ; (3) red or mangano-manganic oxide, 
Mn304, a neutral body, corresponding to the magnetic 

oxide of iron, and occurring in nature as hausmannite ; 
(4) black oxide or manganese dioxide, Mn02, a neutral sub¬ 
stance, occurring as the ore of manganese in the minerals 
pyrolusite and varvacite; (5) and (6) two compounds of 
manganese and oxygen, which have not been prepared in 
the anhydrous state, but of which the acids corresponding 
are known in combination as salts — thus we have 
K2Mn04 potassium manganate, and KMn04 potassium 
permanganate.” 

We may quote, as a type of the questions, 
“ Lesson XXXVIII 

“ I. How does starch differ in constitution from glucose ? 
“ II. What weight of dextrine and dextrose can be ob¬ 

tained from 1 kilo, of starch by the action of diastase ? 
“ III. What is the composition of gun-cotton, and what 

advantages does it offer over gunpowder ? 
“ IV/ CooH^NOu + 2H20=C7H60 + HCN + 206HI206. 

Explain the above equation. 
“ V. What is the composition of ink ? 
“ VI. State some of the general characters of a gluco- 

side.’ ’ 
We could not by our own words point out the merits of 

the book nearly as well as these extracts do themselves. 
There are plenty of works in English that can be read 
after it by the more advanced student; but it has no rival 
in its own field, and it can scarcely fail to take its place 
as the text-book at all schools -where chemistry is now 
studied; and the science can now be taught by an 
ordinary master with little difficulty. We hope that a 
volume on practical chemistry will be provided also to 
be used with it, to prevent the science of chemistry being 
regarded as dry and difficult by those commencing the 
study of it. 

We may add that the book is also well fitted for the 
junior chemical classes at the universities, colleges, and 
medical schools. Quite enough organic chemistry for the 
latter will be found, a third of the volume being devoted 
to it. A chapter on spectrum analysis, and on the prin¬ 
ciples of solar and stellar chemistry, is also given. In spite 
of the care with which the book has been got up, we 
notice still a few misprints in it—indeed, their non-ap¬ 
pearance in any chemical work dealing with organic 
chemistry is hardly to be expected ; and in a new 
edition, which we hope will soon be called for, these will 
doubtless be removed. 

Hints on Spectacles. By W. Acland, Surgeon. London : 
Home and Thornthwaite. 

This pamphlet shows what is required to be considered in 

choosing a pair of spectacles. It has no pretensions to give 
any fresh information as regards optics or the physiology 
of the eyes, but will be very useful to those who, finding 
their eyesight failing somewhat, may wish to know the 
consequences attendant upon the use of glasses unfitted 
for them. Mr. Acland has done his work in a very satis¬ 
factory manner, and we hope that other opticians also will 
publish pamphlets, as Messrs. Horne and Thornthwaite 
have done in this case, to save trouble both to their 
customers and to themselves. 

The matter of the pamphlet is very ably written, and 
is eminently practical. An account is first given of the 
anatomy of the eye, as regards its adjustment. Mr. 
Acland remarks:—“ Anatomists, philosophers, and opti¬ 
cians differ as to the means employed by nature to effect 
such an important object, and although this question has 
been warmly discussed, each advocating their own pet 
theory, we are as yet far from the discovery of the cause, 
and must content ourselves with a knowledge of the result.” 
The diagrams illustrating the different kinds of sight are 
excellent. The symptoms indicating a necessity for 
spectacles are so clearly laid down that not even a hypo¬ 
chondriac could mistake them. AVe agree with Mr. 
Acland that an optician should possess (1) an intimate 
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knowledge of the structure of the eye, and of the theory 
of vision ; (2) an extensive acquaintance with the science 
of optics ; (3) a sound mathematical knowledge ; (4) a 
practical acquaintance with the manufacture of lenses and 
spectacle frames. Mr. Acland shows clearly that he 
po-sesses these qualifications and justly observes—“ As a 
proof that I possess the needful mathematical knowledge, 
I beg to refer, with some little pride, to a most complete 
set of formulae relating to spectacles, now first published 
and given, and which are, in conjunction with Smee’s 
optometer, used daily bymyself with considerable success." 
A great practical point, as shown here, is to examine the 
lenses by polarised light to see if they be properly cut 
from the crystal. The principles of Smee’s optometer and 
Smellen’s types are made very clear The short rules 
which are given for the preservation of sight and selection 
of spectacles should be read by everybody, especially per¬ 
sons who are obliged to use their eyes much owing to 
literary occupations. Thus all should know that irritation 
of the eyelid can easily be cured by red oxide of mer¬ 
cury ointment; that spectacles should only be used as 
compensatory agents ; that spectacle frames should not 
be neglected; and that scratching of the lenses should 
be carefully guarded against. We also learn that 
single eye-glasses are injurious; that the eye should 
never view an intense light; a flickering light should be 
avoided; black objects should only ever be examined 
by daylight; people with weak sight should avoid the 
use of gas, and work with a properly constructed r ading 
lamp ; and reading during railway travelling should be 
always avoided. The good reasons for these hints are 
obvious, but it is as well to repeat them, as there is a 
great deal of difference between recollecting and remem¬ 
bering a fact. As will be judged from the above extracts, 
the pamphlet is eminently practical, and we think that 
few could read it without being convinced that they had 
learnt something fresh. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Ab tracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Dingier's Polytechnisches Journal. Vol. CLXXXIII. 
No. 1. January, 1867. 

Dr. C. Bjschof : “ Analysis of two celebratedVarieties of 
Fireclay, found near the Banks of the Rhine, and the Esti- 
mation of their Refractory Qualities."—Theodor Becker 

“ On the Quantitative Estimation of Potussa by means of 
Bitartrate of Potassa.”— Carl Giseke “ On the Estima¬ 
tion of Free Sulphuric Acid met with in Sulphate of Alumina." 
—Dr. P. Bolley “ On the Mo.es of Analysing Wine." 

Poggendorff's Annalender PhysikundChemie. 1 865. No. 12. 
Dr. ti. W. Schroeder van der Kolk : “ On the Theory 

of Dissociation as exposed by Deville."—R. Schneider “ On 
the Combinations of Selenium with Iodine ; " “ Preliminary 
Communications on Cyanide of Selenium and Cyanide of 
Sulphur."—R. Hinkener 14 On the Separation ot Potassium 
from Sodium and many other Substances by means of Chloride 
of Platinum." 

Journal fur praktische Chemie. Published by Otto 
Linne Erdmann. No. 21. 1866. 

Dr. L. Elsner “ On the Volatility of certain Substances 
at White Heat ; ” “ On the Beh .viour f some Minerals and 
Varieties of Rock at a very High Temperature."—Car¬ 

rington Bolton “ On the Combinations of Fluorine with 
Uranium."—“ On Erbia and Ytt>ia."—R. Hekmann “ On 
I/menium and TEschynite."— Dr. R. Wagner “ On the 
Quantitative Estimation of Tannic Acid.' — Dr. P. Bolley 

“ On the Pigments of Madder;" “ On Hypochlorite of 
Magnesia as a Bleaching Agent. 

Annales de Chimie et de Phy ique. Januarv, 18 67. 
H. Gekl “ On the Action of the Hydrated Acids, for 

instance, Hydrobromic Acid, on Ethers."—J. Kolb “ On 
the Manufacture of Soda by Leblanc s Process."—Emile 

Mathieu “ On the Dispersion of Light." 

Annalen der Chemie und Pharmacie. December, 1866. 
W. Heintz “ On the Products of the Dry Destructive 

Distillation of some of the Silts of Glycolic Acid “ On 
the Ether of Triglycolamidic Acid, on Trioxethylen Am¬ 
monium, and on the Constitution of Urea."—W. Lukddecice 

“ On some Combinations of Bismuth." — A. Bakyer “ On 
the Reduction of Aromatic Compounds by means of Pulverised 
Zinc;" “ On the Products obtaned from Acetone by the 
Action of Hydrochloric Ac d on that Substance ; " “ On the 
Synthesis of Neurin.”—L. Carius “ On the Synthesis of 
Organic Substances;" “ On Benzenic Acid and Phenose." 
Claus and Von Babo “ On Ozone." 

Supplement Volume No. 4. — H.Bufe “ Onthe Electro¬ 
lysis of Alkaline Sulphur Combinations." — Marignac “ On 
the Compounds of Niobium;" “ On the Compounds of 
Tantalum."—“ On the Action of Hydrogen on Acetylene, 

while Spongy Platinum is at the same t>me present." 
January, 1867.—Dr. J. von Liebig: “Discourse on 

the Development of RE as in the Exact Sciences.’’—Dr. Wilm 

“ On Itatartaric Acid as Isomeric with Citratartaric Acid." 
— Claus “ On Dibasic Acids."—Hesse “ On Physo- 
stigrnin ;" “ On Pseudomorphine." — R. Otto “ On the 
Action of Chlorine on Sulphobenzide."—Tuettschen “ On 
Titanic Acid."—Gautier “ On the Preparation of the Com¬ 
pounds of Chlorine and Cyanogen."—Regnault “ On the 
Specific Heat of Graphite." 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, P.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

3093. J. Mitchell, Musselburgh, Midlothian, and W. C. 
Laird, Leith, Midlothian, “ A new or improved deter¬ 
gent material applicable to the cleansing of wool and other 
fibrous substances, and to all purposes where coarse soap 
is used."—Petition recorded Nov. 24, 1866. 

3392. S. F. Schoomnaker, New York, U.S.A., “An 
improved coating for paper and other materials designed 
to receive lead-pencil marks which may be repeatedly 
expunged with moisture."—Dec. 24. 1866. 

3433. J. Napier, Salisbury, Wilts, “ Improvements in 
the preparation of food, of a substance to be employed 
in place of malt, and for the medication of food for 
animals."—Dec. 29, 1866. 

3449. C. P. Flach, Call (Eifel), Prussia, “ Improve¬ 
ments in extracting silver from lead." — Dec. 31, 1866. 

32. J. Bird, Scymour-street West, Connaught-square, 
Middlesex, “ Improvements in the manufacture of artificial 
fuel."—Jan. 4, 1867. 

39. B Biggs, L awrence Pountney Hill, London, “ Im¬ 
provements in and applicable to candles." — Jan. 7, 1867. 

54. J. H. Johnson, Lincoln’s Inn Fields, Middlesex, 
“ Improvements in the manufacture and refining of 
sugar." A communication from J. E. Boivin and D. 
Loiseau, Paris.—Jan. 8, 1867. 

82. J. Webster, Birmingham, E. Deane, Arthur Street 
East, London, and W. Rumble, Sheerness, Kent, “ Metal¬ 
lic zinc paint."—Jan. 12, 1867. 

88. R. Mushet, Cheltenham. “An improvement in the 
manufacture of cast steel."—Jan. 14, 1867. 
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106. A. J. Cooley, Southampton Buildings, Chancery 
Lane, “ Improvements in the manufacture and prepara¬ 
tion of dry tinctorial compounds capable of easy solution 
in water.”—Jan. 15, 1867. 

COKRESPO NDENCE. 

Titration of Ethers. 

To the Editor of the Chemical News. 

Sir,—Your corespondent who writes about “ Clair¬ 
voyance ” was, perhaps, absent when my paper was read 
before the Chemical Society. I referred to Berthelot’s 
researches at the beginning of my paper on the Titration 
of Ethers. I am, &c. 

J. Alfred Wanklyn. 

London Institution, February 12. 

Determination of Phosphates in Superphosphate of Lime. 

To the Editor of the Chemical News. 

Sir,—One of your correspondents alludes to the loss of 
“ soluble phosphates” by keeping in a pile. Is this a 
real lass of soluble phosphate that in any way deterior¬ 
ates the manure? We have most of us been taught by 
agricultural chemists that all the soluble phosphate 
becomes insoluble within a few hours or days after the 
superphosphate is mixed with the soil, and that this is 
owing to the lime contained - in fact, that plants do not 
suck up the soluble phosphate as such, but that the phos¬ 
phate of lime is presented to the root fibres in a finely 
divided state, as a gela'inous precipitate, as can be shown 
in a test-tube by adding ammonia or potassa to a solution 
filtered out of superphosphate of lime. Where gypsum 
is mixed wirh the superphosphate as a drier, the differ¬ 
ences between the determinations of soluble phosphate 
in recently made samples and those from the same pile 
after keeping a few months are greater than where none 
is used. And, so far as my experience goes, the want of 
agreement between the reports of different chemists has 
reference to the gypsum used, for a “ concentrated” super¬ 
phosphate has always yielded the same percentage of 
soluble phosphate, whether under the hands of a “ high” 
or a “low” analyst. I am, &c. Phosphorus. 

Condensation of Noxious Vapours from Chemical Works. 

To the Editor of the Chemical News. 

Sir,—Chemical waste products are, as a rule, so easily 
fixed that it is a matter of serious complaint when a thing 
so easily done is not done, causing sickness and the greatest 
annoyance to every person in the neighbourhood of any 
chemical manufactory. The fault must be either in 
defective legislation or in a defective enforcing of powers 
already given as a protection to the public against annoy¬ 
ance by the chemical manufacturer. You would do me 
the greatest service by informing me of the exact state of 
the law on the subject, and also if anything further in this 
direction is now under discussion. I am living near an 
artificial manure manufactory, and in the vapours which 
are copiously evolved from the works, besides quantities of 
disgusting organic matter, may be found the following 
gases—S03, S02, SH2. and FlH (from the fluor spar in 
the coprolites), as also, at times, a little HC1 and salts. 
Now, will any of your readers, after looking at the above 
list, believe that gases capable of doing so much injury to 
vegetation and the health of all in the neighbourhood, 
even when in very small quantities, should not be abso¬ 
lutely fixed, and their escape so prevented? The manu¬ 
facturers could easily do it if they wished, and the 

Miscellaneous. 8 } 

optional fixation of noxious gases should not be allowed 
by the Government. 

When in the city of London last, I heard complaints of 
the effects of acid fumes as being injurious to respiration 
and clothing in the neighbourhood of one of the most per¬ 
fectly conducted gold refineries that I have yet met with. 
If, then, dwellers in the city of London grumble in vain 
under such circumstances, what progress towards conden¬ 
sation of noxious vapours will chemical manufacturers 
make if every possible preventive means be not enforced ? 

I am, &c. Sufferer. 

February n. 

MISCELLANEOUS. 

Precautions against Cattle Flag-lie in Holland. 

— As an instance of the very rigorous measures of precau¬ 
tion to prevent the cattle plague now raging in Holland from 
being carried over into Prussian territory, the following 
may serve:—Two lads, living in the Prussian portion of 
the village ofLobith (a p >rtion of it is on Dutch territory), 
go to school at Elien, a village on Dutch territory about 
two miles from their residence ; the greater part of their 
road is on Netherlands territory. On returning from 
school at night, these bays are subjected for fully one hour 
to a severe disinfecting process. The lads, annoyed at 
this, tried the other day to elude the vigilance of the 
Prussians by taking their way through fields. No sooner, 
however, had they entered upon Prussian territory than 
the soldiers on duty commenced filing their needle guns 
at them, and forced them to return and undergo the disin¬ 
fecting process. You must know that, besides armed 
Custom-house soldiers, Prussia now keeps on the Nether¬ 
lands frontier a strong military force to prevent parties 
getting across without quarantine, &c.—Independance 
Beige, February 9. 

Fouling- of duns.—The following novel theory of 
fouling, which recently appeared in the Engineer, will 
amuse, if it does not interest, our readers :—“ All who 
have been accustomed to take a routine view of the results 
of gunpowder explosion, assuming them to be simply 
made up of sulphur, potassium, carbonic acid, and 
nitrogen, will be astonished to discover that the prepon¬ 
derance of solid residue is not sulphide of potassium, but 
a mixture of carbonate and hydrate of potash. Any che¬ 
mist will at once comprehend the importance of these 
materials in respect to the prevention of fouling, but to 
others not chemists the fact should be indicated that car¬ 
bonate of potash is no other than pearlash, a saponify¬ 
ing agent when it comes into contact with grease or oil, 
and that hydrate of potash is a saponifying agent to a still 
higher degree. The small-arm rifleman, to whom the 
troubles of fouling are so familiar, will not be slow to 
comprehend the b aring of this fact. Given a competent 
supply of saponifying material, then, if the powder be 
good, the necessary materials will be supplied for the pro¬ 
duction of soap, through the operation of which the foul¬ 
ing will be reduced to practically inefficient limits.” 

Sanitary laws. — The Council of the National 
Association for the Promotion of Social Science has lately 
paid considerable attention to the su ject of the working 
of the public health laws. Every one who has come in 
contact with the gentlemen to whom their execution is 
entrusted, must have been astonished at the amount of 
good work that is done by them in spite of the many 
difficulties in their way, and have thought that the laws 
relating to such subjects must require great improvements 
for them to be more easily enforced. In fact, all sanitary 
officers find, moie or less, that their power is very much 
cramped, unless some pestilence breaks out to frighten house¬ 
holders into attending to matters that at other times they 
do not feel any interest about. In the proposed memorial 
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drawn up by the Council, the more prominent of the evils 
of the system as a whole are shown to be as follows :— 
First, of general and local enactments, many of the latter 
are altogether out of place, and require transference to the 
former. By one section of one bill the penalty for selling 
diseased meat is 10/., while for precisely the same offence, 
by a section of another bill, the fine is 20l. The memo¬ 
rialists, in the most moderate language, observe, “ This 
of necessity leads to confusion.” Again, many important 
enactments are permissive. The memorialists justly insist 
that “ the most useful measures” should be peremptory. 
That may be all very well, but the simple expression of 
“ a permissive nuisance ” seems very illogical. All with¬ 
out exception should be on one footing, unless the law 
will consent to define a great nuisance as opposed to a 
little one. Nuisances should certainly be defined by law, 
and of course suppressed. If it be left to the opinion 
of the local authority to say whether this or that nui¬ 
sance should be suppressed, the whole spirit of sanitary 
improvement is lost. Lastly, for sanitary reform, we 
want one “head centre” or head court which might 
compel the local authorities to do their duty. Thus the 
questions arising would not require reference to this or 
that court; and the provisions of one Bill (the Sanitary 
Act of 1866) would not then have to be carried out in 
one case by local authorities, in another by sewer in¬ 
spectors, in a third by the police magistrates and justices, 
or, as in the case of the appointment of county analysts, 
by the Court of Quarter Sessions of every county. We 
think that the memorialists have shown sufficient sources 
of weakness in these laws to render any efficient adminis¬ 
tration of them next to impossible, and are sure that the 
following is a very moderate statement indeed ; the literal 
truth would be much more severe :—“The local authori¬ 
ties are more or less unlearned, and for that reason require 
plain and specific directions. They are interested in dimi¬ 
nishing the rates, and are, therefore, frequently unwilling 
to act in sanitary matters except under compulsion. They 
are often ignorant of the importance of sanitary precau¬ 
tions, and indifferent to the most flagrant nuisances.” 

Science and Pnl>iic School Education.—At the 
Royal Institution, on Friday, February 8, the Lev. W. 
Farrar, M.A., a high authority on the subject, gave a most 
eloquent address “ On Public School Education.” Mr. Far¬ 
rar’s evidence on the subject is of great value, since the 
rev. gentleman has himself been trained, and has trained 
others, in the existing system. It was urged that the 
present system was not only passively, but actively, bad in 
its training influences on the mind, that England was the 
only civilised country where such a state of things was 
tolerated, and the comparison between the activity of 
science and lethargy of theology was fairly made. The 
lecturer did not go so far as to urge the abandonment 
altogether of the classics, but was strongly in favour of its 
giving way in part to science. He said truly that the 
clergyman of the present day could not venture to talk of 
the most elementary scientific facts to the ordinary artisan 
or-workman, and that, in the self-sufficiency of his know¬ 
ledge, “ the young B. A. fresh from college found it easy to 
crush Darwin with a text.” The lecturer, in conclusion, 
most eloquently named some of the great triumphs of 
physical and natural science, and denied indignantly that 
it encouraged a spirit of scepticism, remarking that, in this 
enlightened age, no religion could hold its own without a 
full study of science by its professors. It is a strange fact 
that the most forcible denouncers, past and present, of an 
exclusively classical education are, or have been, those who 
have had the largest experience of its working. 

Editorial Courtesies.—Recently, commenting on 
an assertion that the iron trade was leaving us, the 
Examiner quoted, against such a belief, a statement of facts 
as from the Mining Journal. Thereupon the Birmingham 
Daily Post remarked“ The quotation here given as from 

the Mining Journal was taken by that paper from our own 
leading columns, word for word, without acknowledg¬ 
ment.” On which, down comes the Iron Trade Circular 
with, “ The editor of the Birmingham Daily Post has 
omitted to mention that he took his facts and figures from 
us, and we may as well say that ours were supplied to us 
by the Economist.” 

Castor oil is as useful in the trades as it is as a 
medicine. It is much better to soften and to redeem old 
leather than any other oil known. When boots and shoes 
are greased with it, the oil will not at all interfere with the 
polishing afterwards, as is the case with lard, olive, or any 
other oil. In Harrisburg, Pennsylvania, the old leather 
hose of some of the fire companies was greased with it, and 
it was found to become almost as soft and flexible as new 
leather. Leather belts for transmitting motion in machinery 
will usually last three to five years, according to the wear 
and tear they are exposed to ; when greased with castor 
oil, they will last ten or more, as they always remain 
flexible and do not crack. Besides this advantage, castor 
oil will prevent slipping, so that a belt three inches wide 
impregnated with it will be equal to a belt four and a half 
inches wide without castor oii. It is necessary, however, 
to wait twenty-four hours, till the oil has disappeared from 
the surface and |peneirated the leather; otherwise the 
freshly-greased surface will cause slipping. That rats and 
other vermin detest anything impregnated with castor oil, 
and will not touch it, is another advantage. 

Meeting’s for the Week. 

Monday, February 18. 
Medical Society, 8 p.m. 

Tuesday, February 19. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion, with special reference to Sound." 
Pathological Society, 8 p.m. 
Ethnological Society, 8 p.m. 

Wednesday, February 20. 
Society of Arts, 8 p.m. 
Geological Society, 8 p.m. 

Thursday, February 21. 
Royal Society, 8| p.m. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion, with special reference to Sound." 
Chemical Society, 8 p.m. 

Friday, February 22. 
Royal Institution, at 8 p.m. M. D. Conway, Esq., “ On 

New England." 
Saturday, February 23. 

Royal Institution, at 3 p.m. G. A. Macfarren, Esq., 
“ On Harmony." 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor, 

and Advertisements and Business Communications to the Publisher, at 

the Office, r. Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

F. L. 0. P.—Thanks for your communication. It is, however, un¬ 
suitable for our columns. 

J. W. S.—The articles will be resumed almost directly. 
W. M. B. — We do not advise the publication of your results in their 

present imperfect state. The process you describe could scarcely 
yield an acid sufficiently pure to analyse. 

11. J. Tinniswood.—100 grains of pure dry carbonate of soda = 5S’5 
of oxide of sodium. This result is yielded whether the calculation is 
made with the formulte and equivalents given in Fownes, according 
to the old notation, or whether the newest theory is adopted as given 
in Dr. Fr.mkland’s book. The result of 59’25 = oxide of sodium is 
therefore an error. 

J. Stephens.—Arago’s polarisation photometer is considered one of 
the best. It is much more complicated and troublesome 'than 
Bunsen’s or Ritchie’s, but we consider it gives more accurate results. 

Books Received.—The Modern Practice of Photography, by R. W. 
Thomas, F.C.S. ; Analysis, Purification, &c., of Coal Gas, by Rev. 
W. R. Bowditch, M.A., F.C.S. 

1 Received.—Vr. Letlwby; B. J. G.; R. C, C. L.; Child. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Methods employed to make sure of the Purity 
of Silver, by J. S. Stas. 

In my “ Researches upon the Reciprocal Relations of 
the Atomic Weights,” I have stated that pure silver may 
be fused and kept fused in air at a temperature suffi¬ 
ciently high to volatilise it without becoming'at all stained 
or discoloured, and without giving off discoloured vapour. 
I have taken this fact as a basis while seeking to ascer¬ 
tain the purity of the silver prepared by reduction from 

the chloride by means of potash and sugar of milk, or 

by reduction of ammoniacal nitrate of silver by means 

of sulphite of ammonium and ammoniacal cuprous sul¬ 

phite. For this object about 400 grammes of silver 
from the chloride, placed in a crucible of lime from 
white marble, itself enclosed in a refractory crucible, 

were submitted to the hissing flame produced by the 
combustion of ordinary lighting gas in pure oxygen. 

The silver fused without becoming in the least discoloured. 
I then heated it until it boiled violently. The silver 

first, gave to the flame the sodium character; but in a 

short time the yellow colour disappeared, and, so long 

as the silver did not boil, no discoloration appeared, 
although the metal gave off vapour in considerable 

quantity. After the silver boiled a pale blue vapour was 

produced,* which occasionally bordered upon purple.f 
This vapour stained the lime a deep yellow, which 

colour, however, disappeared on the application of heat. 

When, by this species of refining, the silver must have 

lost all volatile matter, and when the fixed but oxidis- 
able materials that it might contain must have united 
with the lime, I poured it from a good height, and in a 
thin stream, into distilled water, where it took the form 

of almost spherical globules of a pure white. The cru¬ 

cible presented no trace whatever of a metallic oxide or 

silicate. 
The same treatment was applied to the pulverulent 

silver prepared by the cuprous ammoniacal sulphite, and 

identical phenomena presented themselves, excepting 
always the intense yellow colour of the flame, which 

was produced when the silver reduced from the chloride 
was heated to near its boiling point. 

Before submitting the silver that I wished to test to 
the action of the oxyhydrogen gas-flame I took care 

first to expose the crucible of marble lime to the heat of 
the same oxyhydrogen gas, so as to eliminate as much 

as possible from the lime the volatile substances that 
give a particular colour to the flame. I observed on 

this occasion that all marbles contain notably sodium; 
that many contain strontium and lithium. By means 

of the method I am about to mention, I proceeded to 
the comparison of the refined silver with that from 
which it was derived, and with the typical silver pre¬ 
pared by the electrolysis of cyanide of silver and am¬ 

monium. Having been struck by the facility with 
which silver may be boiled violently, and distilled in 

the flame of oxyhydrogen gas, which MM. Henri Sainte- 

Claire Deville and He BrayJ had before remarked, I 
wished to make use of it for the double purpose of pro¬ 

curing distilled silver, and at the same time to ascertain 

** Some chemists assign a green colour to the vapour of silver. The 
green colour observed arose indisputably from the copper contained 
in the silver submitted to the experiment. 

t I attribute the purple colour to the existence of strontium or 
lithium in the marble used for the preparation of the quicklime 
crucible. 

1 Annales de Chimie et de Physique, vol. Ivi. p. 413. 
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if silver refined as I have just shown still retains any 
traces of fixed bodies capable of uniting with lime. 

For this purpose I had made in a block of lime, pre¬ 
pared from white marble, of from twenty-five to thirty 
centimetres in length, by ten centimetres width and 
height, a circular cavity three centimetres in diameter 
and two centimetres in depth, in communication with 
an inclined plane also three centimetres in width, by at 
most half a centimetre in depth, and serving to conde ise 
the vapour of silver. This inclined plane was termi¬ 
nated by a reservoir acting as a receiver for the liquid 
metal. 

I placed about 50 grammes of refined silver in the 
cavity, first heated to whiteness by the application of a 
jet of lighted gas burning in a suitable excess of com¬ 

pressed air, and I covered the block with a plate of lime 

from white marble, five centimetres in thickness, 
pierced with two inclined circular openings, one corre¬ 

sponding to the circular cavity, the other to the little 
reservoir at the end of the inclined plane. Through one 
of the openings of the plate I passed one of the 

oxyhydrogen blowpipes of MM. Henri Sainte-Claire 
Deville and De Bray. This blowpipe had very thick 
ends of platinum to avoid their fusion, and the transpor¬ 
tation of the metal. When the interior of the cavity 
had been heated to the boiling point of silver, not more 

than ten or fifteen minutes were required to distil the 

whole of the silver. The 50 grammes were volatilised 
without leaving in the cavity of lime, which was used as 
the retort for distillation, the slightest appreciable residue 
to the eye assisted by a glass. 

I poured into distilled water the silver that I thus 
succeeded in obtaining in the receiver. The distillation 
of silver is such an easy operation to manage that I per¬ 
formed it three times. Nothing could be easier than to 
procure a kilogramme of silver, if the apparatus was 
proportioned to the mass. I must, however, admit that, 
in the operations I have described, at least half the silver 
used was lost. In fact it was carried away in the state 
of pale blue vapour by the current of oxyhydrogen gas, 
although this was very moderate, and without too great 
an excess of oxygen; it was diffused through the sur¬ 
rounding atmosphere, the transparency of which it 
affected, while imparting to it a very sensible metallic 
taste. My apparatus was also very imperfect; vapour 
of silver escaped in quantities by the opening intended 
to carry off the products of combustion, and all round 
between the block and the thick plate serving as a 
cover to it. Their surfaces, indeed, were not sufficiently 
well planed to fit very exactly. 

Everywhere that the vapour of silver passed it left a 
light or dark yellow stain, like that left by the vapour 
of litharge. 

The inclined plane, also, intended for the liquefaction 
of the silver vapour, was neither suitable in its form nor 
its dimensions to condense the whole of the metallic 
vapour carried off by the more or less compressed 

current of oxyhydrogen gas. 
This detail is insignificant, since it resolves itself into 

a question of expense, which may be neglected in 

researches of this nature ; but if a chemist should one 
day wish to renew with silver the series of determina¬ 
tions of the atomic weights, it is to the volatilisation of 
the previously refined metal that I should advise him to 
have recourse to procure absolutdy pure silver. 

Before concluding I must add that 1 noticed that the 

condensation of the vapour of silver takes place the more 

readily the less excess of oxygen the oxyhydrogen gaa 

contains. 



86 Contribution to our Knowledge of Osmium• 
( Chemical News, 

\ Feb. 22, 1867. 

Contribution to our Knowledge of Osmium, by F. 

Wohler, Professor of Chemistry in the University 
of Gottingen.* * 

It seems to be universally admitted that in the substance 

obtained by melting osmium with caustic potash, the 

osmium is contained as osmic acid, 0s04. This is not 
correct; for whilst, by the addition of acids, no precipi¬ 

tate takes place in a yellow aqueous solution of osmic 

acid in potash, but the latter changes colour; in the solu¬ 

tion of the fused compound (whether nitrate or chlorate 

of potassium is used for oxidation), acids cause a strong 
black precipitate, with simultaneous formation of osmic 

acid. The compound produced by fusing contains, there¬ 
fore, plainly a lower cxide, which, on being separated 
from the potash, falls i s osmic acid and a black oxide. 

It cannot be osmious acid, 0s03, discovered by Fremy, 
for the solution of the potash salt of the latter is violet, 

while the solution of the fused compound is a deep and 
clear yellow. By fusing ruthenium with caustic potash, 

without nitrate or chlorate of potassium, we obtain a 

dark brown mass which entirely dissolves in water with 

a deep orange-yellow colour. On the addition of nitric 
acid, as is well known, a black oxide falls, while the 

solution acquires a smell of ozone, apparently from 
ruthenic acid, Ru04. 

This similar behaviour of osmium and ruthenium is 

noteworthy, because it shows that if the two metals, as 

is usual, occur together, they cannot be separated in this 

way. 
The subject deserves a still closer investigation. That 

which Claus says on the subject is not clear and decisive. 
He says,f “ If a piece of caustic potash is dissolved in a 

solution of osmic acid (0s04), there results a blood-red 
solution, and KO,Os()3 is formed quickly with evolu¬ 
tion of oxygen. With great excess of potash there 
might be formed a superoxide of potassium, which gives 

off oxygen very slowly and almost imperceptibly. This 

red fluid still smells for a long time of osmic acid, until 
at length it loses the smell and changes its burning taste 

into a sweet compound of the salt K0,0s03; then the 

whole is changed into this salt without any reducing 
agent.” 

But then the solution must have become violet, which 
does not take place. I have never been able to perceive 
any evolution of oxygen. If we take caustic potash, we 

indeed see a feeble evolution of gas; but the fused hydrate 
of potash dissolves in water with a feeble evolution of gas. 

It would seem more probable that peroxide of hydrogen 
was formed, but I have not been able to perceive any. 

I have also observed the following .*—Sublimed osmic 

acid in excess was dissolved in solution of potash, and 

the deep reddish-yellow solution was alio wed to evapo¬ 
rate spontaneously over hydrate of potash. There were 

formed wart-like opaque masses of crystals which were 

soluble in very little water with a reddish-yellow colour 
without leaving the least trace of the difficultly soluble 
violet osmite of potash. From this concentrated solution 

nitric acid precipitated white osmic acid, which, however, 
soon became grey, with a simultaneous precipitation of 
black oxide, whose amount gradually increased. 

Metallic osmium was fused at a bright red heat with 
hydrate of potash. The black mass dissolved freely in 

water with a deep reddish-yellow colour. The solution 

by distillation in a retort was concentrated to one-fourth, 
whereby only very little osmic acid went over, and was 

allowed to remain closed up. In a short time a number 

* Communicated by the author. 
f Journal filr praktische Chemie, vol. xc. p. 91. 

of small octahedra of violet osmite of potash were de¬ 

posited. A stream of pure carbonic acid gas was passed 
through the decanted yellow solution. It became first 

colourless, and then violet, with separation of a greyish- 

violet deposit and liberation of osmic acid. The deposit 

dissolved with a violet colour in much water, and left 
behind a little black oxide. From this solution a black 

oxide was precipitated by nitric acid, with formation of 
osmic acid. Carbonic acid acts in a similar manner upon 

the solution of the violet crystals. 
If the black oxide is treated with concentrated hydro¬ 

chloric acid, there resultsjfirst a purple solution ; it then 

becomes yellowish-brown, and lastly green. By heating 
it becomes brownish-yellow. With sulphuric acid it 
becomes a clear yellow, and also by boiling, but nothing 

is reduced. Zinc, however, precipitates the metal in 

black flakes. 

On Boronatrocalcite, by Georg Lunge, Ph.D.* 

That interesting mineral which bears the names of 
boronatrocalcite, tiza, hydroboracite, tincalcite, rhodizite, 
and a great many others besides, but which is, perhaps, 
best known in this country by the somewhat unscien¬ 
tific name of borate of lime, has been the subject of in¬ 
vestigations and analyses by a great number of chemists. 
Unfortunately, it never occurs in the pure state, but 
always mechanically mixed with, and often perfectly 
penetrated by, chloride of sodium, sulphates of sodium 
and calcium, etc. Besides, water has a decomposing 
action on this mineral. 

It cannot be a matter of surprise, then, that no two 

analyses of it agree with one another—as will be seen 
from the very complete synopsis in Richardson and 
Watts’ “ Chemical Technology,” vol. i. part iv. p. 209— 

and that also the ideas of different chemists about the real 
chemical formula of pure boronatrocalcite are very much 

at variance. Some declared it to be a borate of calcium 
containing sodium salts merely as a mechanical impurity ; 

others took it for an accidental mixture of the borates 

of sodium and calcium ; but more judicious inquirers 

found it to be a double salt of borate of calcium and 

borate of sodium. Especially the well-known chemist, 
Hr. Kraut, proved from many of the former analyses, 

and from his own, that by taking into account the never 

failing admixtures, and duly allowing for them in the 
calculation, the composition of boronatrocalcite can be 

reduced in those cases to the formula— 

Na0,2B03 + 2Ca0,3B03 + 15HO.J 

It is also a merit of Kraut’s to have pointed out the unre¬ 

liability of some of the former analyses—for instance, of 
Helbig’s.§ Those chemists, of course, who did not find 

any sodium whatever, like Reichardt,|| need not be 

taken into account at all. A simple glance at his figures, 

especially at the enormous percentage of boracic acid, is 

quite sufficient to settle that question. Rammelsberg^j 
gives the formula 

Na0,2Ca0,6B03+i8H0 ; 

but it cannot be denied that the percentage of boracic 
acid in his own analysis falls too much short of that re¬ 
quired by his formula, and agrees better with Kraut’s. 
The only analysis, indeed, which decidedly gives 

* Communicated by the author. 
f Archiv der Pharmacie, 162, 15. 
t I am using the old notation, both because Kraut is doing so, and 

because it is not ye t very generally applied to miueralogicalformulse. 
§ Liebig und Ivopp, Jahresber. 1858, 737. 
|| Eodem loco. 
*H Liebig undKopp, Jahretbp'. *856, 884. 
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2B03 to the bases, is that of Helbig, and this cannot at 

all be relied upon, according to Kraut’s showing, as 
mentioned just now. 

I expected, accordingly, when I obtained some time 

ago a large quantity of boronatrocalcite for technical 
purposes, to find its composition agreeing with Kraut’s 

formula, if I selected a very pure specimen and eventu¬ 

ally allowed for the admixture of chlorides and sulphates. 
I found, in the first instance, that by taking only the 

central parts of the well-known nodules in which the 

mineral appears, I was able to prepare a sample per¬ 
fectly free from chlorides and sulphates, and showing 
also no traces of sand, phosphoric acid, carbonic acid, 
aluminium, iron, or manganese; only boracic acid, 

sodium, calcium, and a very small quantity of magne¬ 

sium. The latter apparently substitutes its equivalent 
of lime, as there is no other acid it could be combined 

with but boracic. I was, therefore, fortunate enough to 
be independent of all allowances for impurities, which 

may very easily lead into erroneous or disputable com¬ 

putations. In the second instance, I found my sample to 
be undoubtedly a biborate, while in Kraut’s formula the 
ratio between the bases and boracic acid is 3 : 5. This 

occasioned me to analyse my sample, with the accuracy 
required for scientific results, in the following way :— 

The mineral was digested for some time, according to 

Rose’s prescription, with hydrofluoric acid in a platinum 

crucible ; then pure sulphuric acid was added, and the 
mass was evaporated to dryness and ignited. Having 

cooled down, it was dissolved in hot water, acidulated 
with hydrochloric acid; the liquid was neutralised with 

ammonia, just acidulated with one drop of acetic acid, 
and the calcium precipitated by oxalate of ammonium. 
From the filtrate the magnesium was precipitated by 
phosphate of sodium. This mode of operating, in which 
the boracic acid is removed as fluoride of boron, appears 

unnecessarily troublesome, and was only followed to 
control my own simpler method—viz., simply to dissolve 

the mineral in dilute hj drochloric or nitric acid at a 

gentle heat, and to precipitate the calcium as oxalate 
from the solution containing all the boracic acid. The two 

estimations were entirely coinciding within the ordinary 

limits, and the expulsion of the boron appears, therefore, 
quite unnecessar}7. 

The sodium is easily estimated by dissolving the mineral 
in a measured quantity of standard test acid (preferably 

hydrochloric or nitric acid) and remeasuring the excess 

of acid by a standard solution of alxali. The transition 
from the bright red colour of litmus caused by the strong 

acid into the purple caused by boracic acid, is perfectly 

sudden and accurately determinable. In this way is 
found the saturating capacity of all the bases combined 

with boracic acid; by deducting from this figure that 
corresponding to the calcium and magnesium previously 
estimated, there will be obtained a residue, which is to be 
calculated for sodium. The only objection to this method 
could be that the presence of potassium would make it 

inaccurate; but no trace of potassium could be found in 

my sample. Lastly, the quantity of water must be ascer¬ 
tained by igniting the mineral, and it can then be safely 

computed that all the rest not accounted for as water 
and as the oxides of sodium, calcium, and magnesium, is 

boracic acid. Of course, this is not allowable unless at 
least two analyses agree with each other, and unless a 

search for all other elements likely to interfere has been 
made; but if these conditions have been complied with, 
the computation of the residue for boracic acid is perfectly 

justified. A direct estimation would certainly be prefer¬ 

able; but a satisfactory direct method of determining 

boracic acid is still a desideratum of analytical che¬ 
mistry. 

My results were—Water, 36*89, 36*80, mean 36*85 
percent.; lime, 1260 (estimated after the expulsion of 

boron), 12*78 (estimated directly from the acid solution), 

mean 12*69 i)er cent.; magnesia, 0*50 per cent. ; satu¬ 
rating capacity of 1 gramme, 6*62, 6*54, mean 6*58 cubic 
centimetres of standard nitric acid. Bv deducting there¬ 
from 4 53 (for 12*69 CaO) and 0*25 (for 0*50 MgO), there 

remains a residue of i*8o, corresponding to 5*58 NaO. On 
adding the mean percentages of water, soda, lime, and 

magnesia, the figure 55*62 is obtained, leaving 44*38 per 
cent, ior boracic acid. 

It is evident that the bases are combined with 2BO3, 
for then 

12*69 Lime require 31*54 boracic acid. 
0*50 Magnesia ,, 0*87 ,, 
5*58 Soda „ 12*53 „ 

44*94 
a figure very nearly coinciding with that found above. 

The whole composition of the mineral agrees almost 
completely with the formula— 

2(Na0,2B03) + 5(Ca0,2B03) + 42 aq., 

only with the substitution of magnesium for a small 
quantity of calcium. 

In the following table a compound equivalent for 

lime and magnesia has been introduced, computed from 

the ratio of Ca: Mg =18 : 1 — 

2NaO 

I4B°3 
42HO 

Equiva- Found by Required by 
lents. Calculated. analysis. Kraut’s formula. 

. 62* 5*82 5*58 7*83 

} I38* i**95 13*19 14*14 

. 487*2 45’74 44*38 43*94 

. 378* 35*49 36*85 34*09 

io65’2 100*00 100*00 100*00 

dus that Kraut’s formula cannot be applied 

to my sample, and that my own formula agrees with 
the results of the analysis within reasonable limits. 

The deciding point is the saturating capacity of the 
bases; Kraut’s formula requires 7*58 cubic centimetres 

standard acid for 1 gramme, my formula 6*51 ; and I 
found, as mentioned above, 6*62, 6*54, mean 6*58. It 
is perhaps worthy of remark that all formulte, Ram- 

melsberg’s, Kraut’s, and my own, give three equivalents 

of HO to each equivalent of B03. 
I may be permitted to state that I published the ana¬ 

lytical results detailed here in the Annalen fur Chemie 

und Pharmacie, of April last year.** In consequence 
Dr. Kraut wrote to me to ask for a sample of my 

material. Between this request and my analysis six 
months had elapsed, and my stock of boronatrocal¬ 
cite had been used up for technical purposes, except a 
few ounces, out of which I sent a sample to Dr. Kraut. 
Of course, this could not be so well isolated from the 
admixtures as my former one had been, and, indeed, 

Dr. Kraut found in.itff 6*72 per cent, of chloride of 
sodium and 4*74 sulphate ot sodium. However, starting 
from the saturating capacity of the sample, which he 

found equal to 23*27 S03 ( = 5 82 cubic centimetres 
standard acid), he assumed it to contain 88*54 Per cent, 
boronatrocalcite, according to my formula; aud his esti¬ 

mation of litne agrees exactly with this assumption, for 
he found, as a mean of three estimations, 11*57 CaO 
instead of 11*51, as required by 88*54 per cent, mineral 

* Vol. 13s, p. 51. 
ft Aunutesi ctcv Chciuic Fh/xwicici€9 i39> 5^» 
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of my formula, by computing the small quantity of mag¬ 

nesium as its equivalent of calcium. His analysis is 
therefore a complete affirmation of mine in all its 
essential parts, and proves my formula to be correct. 
This case is, then, the first one, established beyond 

doubt, in which a specimen of boronatrocalcite showed 
2BO3 to each equivalent of calcium and sodium. Would 
the surmise be quite unjustified, that my specimen re¬ 
presents the mineral in its original state, not having yet 

experienced any loss of boracic acid by extraneous causes ? 

TECHNICAL CHEMISTRY. 

The Manufacture of Salt. 

Our attention has been called to the following extract 
from a work entitled, “ The Resources, Products, and In¬ 
dustrial History of Birmingham and the Midland Hard¬ 

ware District,” 1866. Mr. Samuel Timmins is editor, 

hut the name of the author of the chapter on salt is not 
given. 

When factory and other operatives receive so much 

legislative attention, it is only fair to remember these 

neglected saltmakers of Worcestershire. 
Solution and crystallisation are so interesting to che¬ 

mists that we think it probable that mention of this 

subject in the Chemical News will bring a large 
amount of attention. 

“ The social condition of the saltworkers has for cen¬ 
turies been, and in most cases continues to be, a reproach 

to English civilisation. The heat of the stoves and pan 
houses in which they work, and which frequently better 

deserve the name of their homes than the miserable 
hovels in which they huddle out of working hours, 
renders more than a minimum of clothing unnecessary, 
if not burdensome, and even this minimum is not un- 
frequently dispensed with by both sexes. The work is 

necessarily continuous day and night, and from Monday 
morning to Saturday evening it often happens that the 

labourer never quits the precincts of the works, snatch¬ 
ing his intervals of rest beside the pans. Men and 

women, boys and girls, are thus exposed to more than 

all the debasing and demoralising influences which 
haunt the worst dvvehings of our agricultural labourers, 

without a single antagonistic agency to prevent their 
lapse into the lowest depths of brutish immorality. The 

social condition of the saltworkers has consequently been, 
and probably still is, more abjectly degraded than that 

of any other class equallj7 numerous, although their 
poverty is by no means so depressing. With scarcely an 
exception, w'herever salt manufactures on a large scale 

have existed, the population employed in them has been 
the disgrace and pollution of the neighbourhood, a com¬ 

munity almost unapproachable by philanthropy and irre¬ 

claimable by religion. Happily we are able to record 

the dawn of better days in the district nearest to Bir¬ 
mingham. 

“It is now eight years since the employment of women 
at the Stoke Works was entirely discontinued by the 
proprietor, John Corbett. Esq., and although the full 

result of the measure will not be felt until a new gene¬ 
ration has arisen, it has already acted on the habits and 
condition of, the workpeople in such a manner as to pro¬ 

duce a social revolution in the neighbourhood. Marriage, 
an institution previously almost ignored, has, in a great 

measure, supeiseded the indiscriminate concubinage re¬ 
sulting from the former conditions of labour; the dwell¬ 
ings of the workpeople, now continuously occupied, have 

very perceptibly improved ; and if the condition of the 

saltworker, from a social and moral point of view, is still 

greatly lower than that of the average artisan, it is far 
higher than it ever has been, or, indeed, could be, under 

the old system. The reformation thus effected has also 
been materially aided by an alteration in the arrange¬ 

ment of the work introduced about five years ago. 

Formerly, one man only was usually appointed to take 

charge of each pan both by day and night, and was 
paid at the rate of is. io^d. per ton of salt manufac¬ 
tured. In place of this system, what is termed ‘ shift 

work’ is now universally adopted at the Stoke Works. 

Two men, one for the day and one for the night, are 
appointed to each pan, and receive 2s. per ton propor¬ 

tionally divided between them, the higher rate of pay¬ 
ment being compensated by the additional amount 
manufactured under the new system. Three assistants 

are required to each pan, who are paid by the men in 

charge of it out of their receipts for the salt manufac¬ 

tured. Much of the work can be done by boys and 
girls, and a father, by taking his children as his assist¬ 

ants, could make a considerable addition to his wTages. 

A strong inducement is thus held out to parents to 
employ their children in such a manner as wholly to 

preclude their chance of obtaining any education, 

although at Stoke the inducement no longer exists in 
the case of girls. All the work is paid by the piece, 

and even in processes apparently so simple an amount 

of judgment, experience, tact, and dexterity is required 
which makes a wide difference between the wages of a 
good andabad workman. A fair workman, on an average, 

at 2S. per ton, can, it is calculated, make about 28s. per week. 

Each head of a pan is paid 22s. weekly on account, and 
the balance is settled monthly, the w'ork being appraised 

by the foreman of the salt works, who rejects or reduces 
the allowance for work in any way faulty or imperfect. 
About 500 hands are employed at Stoke Works, and 

the average amount of salt of all kinds manufactured 
is about 3000 tons per week, with a consumption of 
from 1500 to 2000 tons of fuel. 

“Previous to 1823, when the duty on salt, then as 
high as 15s. per bushel, was repealed, the entire annual 

produce of Droitwich did not amount to more than 9000 

tons, the entire produce of Worcestershire being now 

about 200,000 tons per annum. The Cheshire salt 
wrorks are capable of producing 1,000,000 tons per 
annum, but the supply being immensely in excess of 

the demand, many works are always standing still, both 

in the Cheshire and Worcestershire districts. The 

export trade of Worcestershire is about 50,000 tons 
annually ; that of Cheshire about 650,000 tons. 

“ The price of salt for many years has ranged within 
very narrow limits. Monthly meetings are held by the 

manufacturers, as in other trades, and arrangements 
are made as to the rate of w7ages, the prices to be 
charged, and other matters affecting their common 

interests. The number of ‘small masters’ in the trade, 
howrnver, renders any effective combination among the 
manufacturers as difficult as the introduction of any 

substantial reform in the habits and condition of the 
workpeople. A large portion of the trade in the aggre¬ 
gate at Droitwich is in the hands of such masters, who, 

not possessed of sufficient capital to undertake the 
manufacture on a scale large enough to permit the adop¬ 
tion of expensive improvements in machinery, or in the 
system of working and pajment of wages, are still 
able, by employing their own family as workpeople, to 

produce salt at a rate so low as to render it difficult for 
those able to initiate the necessary reforirs to realise an 

adequate remuneration from them. On the whole, there- 
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fore, although the experiment tried at Stoke has, we 
believe, been commercially as well as socially successful, 
and must in the long run materially affect the condition 
of the saltworkers, there is but little immediate prospect 
of their making any great general advance in the social 
scale. For the present the public is able to purchase 
salt at a price possibly lower by some infinitesimal 
fraction than it would be if the manufacture were 
entirely in the hands of large proprietors and the em¬ 
ployment of women and children strictly prohibited; 
but the advantage is dearly purchased by the continued 
existence amongst us of a class of labourers which 
ranks below that even of the working colliers.” 

PHYSICAL SCIENCE. 

On the Augmentation of the Power of a Magnet hy the 
Reaction thereon of Currents induced hy the Magnet 
itself* hy CHARLES WHEATSTONE, F.R.S. 

The magneto-electric machines which have been hither¬ 
to described, are actuated either by a permanent magnet, 
or by an electro-magnet deriving its power from a 
rheomotor placed in the circuit of its coil. In the 
present note I intend to show that an electro-magnet, 
if it possess at the commencement the slightest polarity, 
may become a powerful magnet by the gradually 
augmenting currents which itself originates. 

The following is a description of the form and dimen¬ 
sions of the electro-magnet I have employed. The con¬ 
struction, it will be seen, is the same as that of the 
electro-magnetic part of Mr. Wilde’s machine. 

The core of the electro-magnet is formed of a plate of 
soft iron, 15 inches in length and finch in breadth, 
bent at the middle of its length into a horseshoe form. 
Bound it is coiled, in the direction of its breadth, 640 
feet of insulated copper wire -jL inch in diameter. The 
armature, which is according to Siemens’ ingenious 
construction, consists of a rotating cylinder of soft 
iron, 8f inches in length, grooved at two opposite sides, 
so as to allow the wire to be coiled upon it longitu¬ 
dinally; the length of the wire thus coiled is 80 feet, 
and its diameter is the same as that of the electro¬ 
magnet coil. 

When this electro-magnet is excited by any rheo¬ 
motor, the current from which is in a constant direction, 
during the rotation of the armature currents are gene¬ 
rated in its coil during each semi-revolution, which are 
alternately in opposite directions; these alternate cur¬ 
rents may be transmitted unchanged to another part of 
the circuit, or, by means of a rheotrope, be converted to 
the same direction. 

If now, while the circuit of the armature remains 
completed, the rheomotor be removed from the electro¬ 
magnet, on causing the armature to revolve, however 
rapidly, it will be found, by the interposition of a gal¬ 
vanometer or any other test, that but very slight effects 
take place. Though these effects become stronger in 
proportion to the residual magnetism left in the 
electro-magnet from the previous action of a current, 
they never attain any considerable amount. 

But. if the wires of the two circuits be so joined as to 
form a single circuit in which the currents generated by 
the armature, after being changed to the same direction, 
act so as to increase the existing polarity of the eiectro- 
mignet, very different results will be obtained. The 

* Communicated by the author, having been read at the Royal 
Society, February 14, 1867. 

force required to move the machine will be far greater, 
showing a great increase of magnetic power in the 
horseshoe; and the existence of an energetic current in 
the wire is shown by its action on a galvanometer, 
by its heating 4 inches of platina wire *0067 inch 
diameter, by its making a powerful electro-magnet, 
by its decomposing water, and by other tests. 

The explanation of these effects is as follows :—The 
electro-magnet always retains a slight residual mag¬ 
netism, and is therefore in the condition of a weak 
permanent magnet. The motion of the armature occa¬ 
sions feeble currents in alternate directions in the coils 
thereof, which, after being reduced to the same direction, 
pass into the coil of the electro-magnet in such manner 
as to increase the magnetism of the iron core; the 
magnet, having thus received an accession of strength, 
produces in its turn more energetic currents in the coil 
of the armature, and these alternate actions continue 
until a maximum is obtained, depending on the rapidity 
of the motion and the capacity of the electro-magnet. 

If the two coils be connected in such manner, that the 
rectified current from the coil of the armature, passes 
into the coil of the electro-magnet, in the direction which 
would impart a contrary magnetism to the iron core, no 
current is produced, and consequently there is no aug¬ 
mentation of magnetism. 

It is easy to prove that the residual magnetism of the 
electro-magnet is the determining cause of these powerful 
effects. For this purpose it is sufficient to pass a current 
from a voltaic battery, a magneto-electric machine, or 
any other rheomotor, into the coil of the electro-magnet 
in either direction, and it will invariably be found that 
the direction of the current, however powerful it may 
eventually become, is in accordance with the polarity of 
the magnetism impressed on the iron core. 

If, instead of the currents in the coil of the rotating 
armature being reduced to the same uniform direction, 
they retain their alternations, no effects (or, at most, very 
small differential ones) are produced, as no accumula¬ 
tion of magnetism then takes place. 

I will now call attention to the fact that stronger 
effects are produced at the first moment of completing 
the combined circuit than afterwards. The machine 
having been put in motion, at the first moment of com¬ 
pleting the circuit four inches of platina wire were made 
redhot, but immediately afterwards the glow disappeared, 
and only about one inch of the wire could be permanently 
kept at a red heat. This diminution of effect was accom¬ 
panied by a great increase of the resistance of the machine. 
The cause of the momentary strong effect was that the 
machine, from its acquired momentum, continued its 
motion for a few seconds, though it required a stronger 
force than could be applied to maintain that motion. 
Each time the circuit is broken and recompleted, the 
same effect recurs. 

On bringing the primary coil of an inductorium 
(Ruhmkorff’s coil) into the circuit formed by connecting 
the coils of the electro-magnet and rotating armature, no 
spark occurs in the secondary coil. On account of the 
great resistance of the circuit, which now also includes 
the primary coil of the inductorium, the current is not 
in sufficient quantity to produce any noticeable inductive 
effect. 

A very remarkable increase of all the effects is observed 
when a cross wire is placed so as to divert a great por¬ 
tion of the current from the electro-magnet. The four 
inches of platina wire, instead of flashing into redness 
and then disappearing, remains permanently ignited. 
The inductorium, which before gave no spark, now gave 
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one half an inch in length. Water was more abundantly 
decomposed, and all the other effects were similarly 
increased. 

I account for this augmentation of the effects in the 
following way:—Though so much of the current is 
diverted from the electro-magnet by the cross wire, the 
magnetic effect still continues to accumulate, though not 
to so high a degree; but the current, generated by the 
armature passing through the short circuit formed by the 
armature branch and cross wire, experiences a far less 
resistance than if it had passed through the armature 
and electro-magnet branches ; and though the electro¬ 
motive force is less, the resistance having been rendered 
less in a much greater proportion, the resultant effect is 
greater. 

I must observe that a certain amount of resistance in 
the cross wire is necessary to produce the maximum 
effect. If the resistance be too small, the electro-magnet 
does not acquire sufficient magnetism ; and if it be too 
great, though the magnetism becomes stronger, the in¬ 
crease of resistance more than counterbalances its effect. 

But the effects already described are far inferior to 
those obtained by causing them to take place in the cross 
wire itself. With the same application of force 7 inches 
of platina wire were made redhot, and sparks were 
elicited in the inductorium t.\ inches in length. The 
force of two men was employed in these as well as in 
the other experiments. When the interruptor of the 
primary coil was fixed, the machine was much easier 
to move than when it acted; for when the interruptor 
acted, at each moment of interruption, the cross 
wire being as it were removed, the whole of the 
current passed through the electro-magnet, and conse¬ 
quently a greater amount of magnetic energy was ex¬ 
cited, while at the intervals during which the cross wire 
was complete, the current passed mainly through the 
primary coil. 

The effects are much less influenced by a resistance in 
the electro magnet branch than in either of the other 
branches. To reduce the length of the spark in the in¬ 
ductorium, the primary coil of which was placed in the 
cross wire, to f inch it required the resistance of 
5^- inches of the fine platina wire in the cross wire, 
5 inches in the armature branch, and 4 feet in the 
electro-magnet branch. 

When there was no extra resistance in either of the 
branches, the length of the cross wire being only about 
a few feet, the intensity of the current in the'electro¬ 
magnet branch compared with that in the cross wire 
was as 1 to 60, and when the resistance of the primary 
coil of the inductorium was interposed in the cross wire 
the relative intensities were as 1 to 42. 

In conclusion, I will mention that there is an evident 
analogy between the augmentation of the power of a 
weak magnet by means of an inductive action produced 
by itself, and that accumulation of power shown in the 
static electric machines of Holtzman and others, which 
have recently excited considerable attention, in which a 
very small quantity of electricity directly excited is, by 
a series of inductive actions, augmented so as to equal 
and even exceed the effects of the most powerful 
machines of the ordinary construction. 

To Hecog'nise Wood Till>re in Paper.—The 
paper which is suspected to contain wood fibre is touched 
with ordinary strong nitric acid. If wood be present it is 
coloured brown, especially on warming. This reaction is 
more delicate than that with sulphate of aniline.—M. 
Behyend, in Polyt. Notizbl., 1866, p. 288. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, February 19, 1867. 

On the occasion of an incident of which we shall pre¬ 
sently say a few words, we must allow ourselves to protest 
against a mania which has passed into the state of an in¬ 
tolerable abuse. As soon as any new question of im¬ 
portance is here raised, it is referred for examination to a 
commission ; thus far there is nothing to complain of. 
But what we cannot comprehend is, that the members of 
the commission are chosen from so restrained a circle of 
administrative, scientific, and industrial notables, that the 
commissions which succeed each other are almost always 
composed of the same privileged persons. It thus happens, 
without noticing, that one same French savant forms part 
of a thousand different commissions—governmental, muni¬ 
cipal, academical, financial, economical, agricultural, &c. 
If we were to mention the names of the commissions or 
the committees to which, for example, M. Dumas belongs, 
almost always in the quality of president, one would 
really be frightened; perhaps we should exceed the 
number of 1000, which seemed just now a hyperbola. 
Incontestably no one can be more au courant of the 
scientific progress in all its forms—nobody more en¬ 
lightened than M. Dumas, nor more devoted to the 
interests of the country ; but his science and devotion 
do not give him the gift of ubiquity, and his working 
day, like that of other mortals, consists at most of ten or 
twelve hours. To accept the post of member of a com¬ 
mission is to impose a certain duty upon one’s self—to 
engage the conscience. Flow, therefore, can any man’s 
permit him to so multiply his functions and his duties 
that it amounts to an absolute impossibility to fulfil even 
the thousandth part? One can scarcely believe how serious 
are the inconveniences of this lamentable monopoly ; 
how many interests of great importance are often thus 
left in sufferance ; how many honourable private interests 
are thus fatally abandoned or put in peril. Let us allow 
facts to speak for themselves. 

There is in France a society unique of its kind—the 
Society of Encouragement for National Industry, founded 
in 1804, and recognised as an establishment of public 
utility since 1824. Thus it is considerable from the number 
of its members, the composition of its council, and the 
choice of the judges of the committees. It was formerly 
rich, when the editing and printing of its bulletin did not 
absorb a great portion of its resources. Its first president 
was the chemist and minister, Chaptal, who was replaced 
by the great name of M. Thenard. It has for actual pre¬ 
sident M. Dumas, the man, in fact, the best in a position 
to render it prosperous and glorious, if he could devote to 
it a sufficient portion of his valuable time ; but the pre¬ 
siding at the Society of Encouragement is but the hundredth 
part of the presidencies of M. Dumas, and how to bring 
forward so many occupations which exclude one another. 
The fortunes, the force, the soul—if we may so call it—of 
the Society of Encouragement are the annual public 
meetings for the distribution of gold, platinum, bronze, 
and silver medals to industrials and inventors, diplomas of 
honour to foremen and workmen, &c., &o., in which also 
it regulates its balance-sheet and annual budget. If it 
wished, the Society could hold two solemn meetings, but 
its regulations imperatively require one, and the occasional 
reading of the reports, as well as the distribution of the 
prizes, are a sacred right for the interested parties who 
have submitted their discoveries or works to its judgment. 
To frustrate them is an injustice which can be calculated 
in money, for the different distributions of each annual 
meeting amount to, in the average, more than 400^. But 
in order that the Society can hold its annual meeting the 
President must be able to devote two mornings to assist at 
the general meetings of the committees for the awarding 
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of the medals, and an evening for their distribution. 
Thus, when one is member ol 1000 commissions, com¬ 
mittees, and societies, two mornings and an evening free, 
are, we repeat, an absolute impossibility, and that it 
happens that the year passes without the annual meeting 
of the Society of Encouragement, to the great detriment 
of the progress of industry and the arts, to the great 
injury of industrials and inventors, to the great lessening 
of the Society which cannot attract to it members and 
capital, except it shows itself lively and just to those who 
place their hopes in it. The absorption of the person of 
the President, M. Dumas, has been the cause that no 
annual meeting took place in 1853, 1855, 1859, I86i, 
1863, 1866, and has thus frustrated for ever, or a time, 
the works, or the persons, or the objects of the reports, of 
a sum of more than 24,000^, without taking into account 
the immense discouragement caused by these disastrous 
irregularities. But here is the worst part of this busi¬ 
ness. Making a generous effort, the committee had 
everything prepared for the Society to repair, in the first 
days of 1867, its negligence and silence of 1866. After 
much consideration, the honourable President thought 
that he could dispose of the evening of February 6, 
and fixed the annual meeting for that day. The good 
news was inserted in the Moniteur Universel of Friday, 
the 2nd, and repeated by all the papers. Letters 
of invitation were addressed to all who waited for so long 
a time for their rewards. And some of them who hastened 
to be present had the disappointment to read in the Moni¬ 
teur of Monday, February 4, that the President, hindered 
from coming, had postponed the public meeting to Feb¬ 
ruary 20; that he, consequently, made the public wait 
fifteen long days, and that the weekly meeting of 
February 6 was confiscated. It is an unpleasant task 
for us to make these painful revelations, and we are 
ashamed to say that these acts should take place in France, 
the leading country in science, which would not be for an 
instant tolerated in any other country ; and the more we 
feel grieved since no one more than us can have more 
admiration, respect, and affection for M. Dumas ; but for 
us who have for so many consecutive years waited for the 
labours of the Society of Encouragement to come to a 
successful issue, it is obligatory to speak so as to render 
impossible henceforth the continuation of treatment so 
disheartening. 

The Paris Exhibition of 1867.—Great International 

Lecture-hall. 

We feel ourselves bound to realise an idea conceived by 
the Imperial Commission which wTill give the most ample 
satisfaction to scientific visitors of the Exhibition of 1867. 
The opening of a great lecture-hall like this, in which all 
sciences and arts will be prominently displayed by the 
most celebrated men, will certainly be the grandest effort 
of modern progress in science. 

The main portion of the Exhibition, containing a col¬ 
lection of machines, apparatus and products of all nations, 
requires a vivifying soul to illustrate all the objects therein 

. and to reveal the whole contents of the palace to the world 
one after the other. This lecture-hall, vast and well lit 
up—in the day by elegant stained windows, and in the 
night by electric, Drummond, magnesia, and magnesium, 
and by gas light in all its principal forms, applied in all 
apparatus hitherto invented —is to form an integral portion 
of the Exhibition. We have obtained the faculty of 
giving admission in the hall, with right of insertion in the 
catalogue, and of competing for all the prizes, for all in¬ 
dustrials who could not obtain room in the space reserved 
for their specialty on account of their application being 
too late. Arranged as an amphitheatre, the hall can con¬ 
tain 50p persons, comfortably seated, with proper ventila¬ 
tion, cool air, &c., by the latest known scientific means. 

To give a sketch of what is to be treated on in this 
interesting building on a thousand different subjects, both 
national and international, the following is the programme. 

9l 
. . ...> 

National Conferences.—These are to consist of historic 
and technical discourses. 

Historical Lectures.—1. General history of progress 
under all its forms. 2. History of the principal branches 
of science, industry, and fine arts, illustrated by portraits 
of savants, inventors, and illustrious men. 

Technical Lectures.—1. Exhibition of products or ob¬ 
jects, under the eye or by the aid of photographic views, 
magnified and projected on a vast screen, the original 
works of the Universal Exhibition, to suit the lecturers. 
2. Lectures given by exhibitors, or in their name, in order 
to bring their inventions, &c., before the public, or their 
services rendered for the public good. 

International Conferences in French, or in the Language 
of other Nations. — 1. Patriotic lectures required by the 
Commissioners of the different Governments. 2. Lectures 
on the progress of science, industry, and the arts, given 
by special lecturers ; individual conferences solicited by 
the exhibitors. 

The administration of the hall purpose being a sort of 
intermediary between the producer and the consumer, 
between the inventor and the manufacturer. Also, there 
will be ample means for the sale of products, patents, 
licences, &c., so as to render eminent services to all classes 
of exhibitors. This institution, the initiative of wdiich 
emanates from the Imperial Commission, will certainly 
become a favourite place of resort, and we have reason to 
believe that it will be filled several times every day. 

The lectures, printed and completed by the addition of 
supplementary pages, will contain the most faithful 
account of the progress accomplished and brought to light 
in the great enclosure of the Champ de Mars ; so we hope 
that all inventors and industrials of the United Kingdom 
will give us an opportunity of distributing printed or 
manuscript documents which they will have to produce 
relative to their rights to the recompenses of the juries. 
They can be addressed to the office of this paper 1, Wine 
Office Court, Fleet Street, London, E.C. 

Respiratory Apparatus and Obturators of Gas-pipes of 
M. Galibert.—This apparatus has become very popular in 
France and England. Public experiments have been 
made with it at Paris, London, Southampton, Cherbourg, 
Toulon, Brest, and many other towns, and the success has 
been wonderful. Its object is to protect life from the 
dangers of an irrespirable medium, no matter of what 
nature ; penetrating and thick smoke, nitrous, sulphurous, 
or carbonic acids ; sulphuretted hydrogen, nitrogen, coal 
gases, &c. It is composed essentially of a reservoir of air 
formed of a tissue, completely impermeable, which the 
operator carries with him wherever he wishes to enter. 
At first the reservoir was formed of goat-skins, similar to 
those which serve in Italy, Spain, the South of France, 
&c., for containing wine or oil. These sacks, from the 
great success of the apparatus, becoming more and more 
rare and dear, M. Galibert was obliged to have recourse to 
cylinders for artificial tissue, perfectly impermeable, and 
very strong, which he prepares by glueing together two 
strong linen and hemp cloths, each coated with eight layers 
of india-rubber varnish. They are filled in a few seconds 
by means of a small bellows, and are capable of containing 
eighty litres of air ; they are carried on the back of the 
operator, like a knapsack, by means of straps. The com¬ 
munication between the air in the reservoir and the mouth 
and the respiratory organs is made by two tubes of 
india-rubber fixed, that of aspiration at the bottom 
of the reservoir, and that of expiration at the top of 
the bag, both tubes terminating in a sort of mouth¬ 
piece, which the operator places between his teeth. A 
strong clip prevents breathing by the nostrils, and the 
eyes are protected by two concave glasses set in a circular 
band of leather, which surrounds the head, and shuts 
hermetically. Thus provided with air, the operator can 
penetrate, and remain, without suffering, in the most 
mephitic and constant atmospheres. If his sojourn should 
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be further prolonged, he can carry with him severa 
cylinders for exchange ready filled. He carries also sus¬ 
pended at his waist, which sounds on the hand being 
pressed against it, an india-rubber ball or tube, in case of 
danger. This respiratory apparatus has been definitively 
adopted by the companies of the Sapeurs-Pompiers or 
fire brigade of Paris, and of many departments, by several 
mining companies, the municipal administration of Paris, 
the General Gas Company, the Navy, &c., &c. It is abso¬ 
lutely indispensable for well-sinkers, sewerage workmen, 
those who repair the g-»s mains, &c.; also to those who 
are forced to penetrate into places where fermentation is 
going on, in distilleries of grain, or in manufactories of 
chemical products, or other industries where chlorine, 
nitrous acid, muriatic acid, or sulphuretted hydrogen 
abound. What frightful accidents might be avoided if the 
respiratory apparatus of M. Galibert, so simple, so effica¬ 
cious, so economical, were, as it ought to be, generally 
adopted ! Ihe artificial tissue of M. Galibert is destined 
to render immense service in a great number of cases. A 
new application of it has been recently made. When a 
gas main has to be repaired, it is necessary to close the 
end of the tube next to the gasworks. The general prac¬ 
tice is to close it up by an india-rubber sack or ball, unin¬ 
flated, introduced into the aperture of the tube, and afrer- 
wards filled with compressed air by means of bellows. This 
system is attended with much difficulty. M. Galibert has 
proposed to M. Guiffrer and M. Lependry, directors of the 
General Gas Company of Paris, to substitute for the india- 
rubber balloons, cylinders of impermeable cloth, 30 to 50 
centimetres long and of a convenient diameter, which, 
inflated with air, fill the cavity of the gaspipe and close it 
much more hermetically. The experiment was made on 
two tubes of different diameters with complete success. 
Ihe obturator cylinders support a pressure double that at 
which the india-rubber globes yield without allowing the 
gas to pass, and retain 60 per cent, of the gas which the 
india-rubber stoppers let escape. The result is that for 
the town of Paris alone the substitution for the india- 
rubber balls of the cloth cylinders of M. Galibert, much 
less costly and incomparably more solid, effects an annual 
economy of more than Gool. Let us repeat again that the 
discovery of a tissue utterly impermeable to air, and very 
resistent, is an industrial achievement which is of great 
Promise* F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

ROYAL SOCIETY. 

Thursday, February 14, 1867. 

General Sabine, President, in the Chair. 

A paper was read “On the Conversion of Dynamical into 
hlectrical horce without the aid of Permanent Magnetism 
by C. W. Siemens, F.R.S. The apparatus employed 
in this experiment was an electro-magnetic machine 
consisting of one or more horseshoes of soft iron sur¬ 
rounded with insulated wire in the usual manner, 
of a rotating keeper of soft iron surrounded also with 
an insulated wire, and of a commutator connecting the 
respective coils in the manner of a magneto-electrical 
machine, if a galvanic battery were connected with this 
arrangement, rotation of the keeper in a given direction 
would ensue. If the battery were excluded from the 
circuit and rotation imparted to the keeper in the opposite 

irection to that resulting from the galvanic current, there 
would be no electrical effect produced, supposing the 
e ectro-magnets were absolutely free of magnetism : but by 
inserting a battery of a single cell in the circuit, a certain 

magnetic condition would be set up, causing similar 
e ectro-magnetic poles to be forcibly approached to each 
other, and dissimilar poles to be forcibly severed alter¬ 

nately, the rotation being contrary in direction to that 

which would be produced by the exciting current. 

Instead of employing a battery to commence the accumu¬ 
lative action of the machine, it sufficed to touch the soft 
iron bars employed, with a permanent magnet, or to dip 
the former into a position parallel to the magnetic axis of 
the earth, in order to produce the same phenomenon as 
before. Practically it was not even necessary to give any 
external impulse upon restarting the machine, the residuary 
magnetism of the electro-magnetic arrangements employed 
being found sufficient for that purpose. 

The mechanical arrangement best suited for the produc¬ 
tion of these currents was that originally proposed by Dr. 
Werner Siemens in 1857,* consisting of a cylindrical keeper 
hollowed at two sides for the reception of insulated wore 
wound longitudinally, which was made to rotate between 
the poles of a series of permanent magnets, which latter 
were at present replaced by electro-magnets. On imparting 
rotation to the armature of such an arrangement, the 
mechanical resistance was found to increase rapidly to such 
an extent, that either the driving-strap commenced to slip, 
or the insulated wires constituting the coils were heated to 
the extent of igniting their insulating silk covering. 

It was thus possible to produce mechanically the most 
powerful electrical or calorific effects without the aid of 
steel magnets, which latter w'ere open to the practical objec¬ 
tion of losing their permanent magnetism in use. 

The reading of this paper was followed by one “ On the 
Augmentation of the Power of a Magnet by the Reaction 
thereon of Currents induced by the Magnet itself," by Pro¬ 
fessor Wheatstone, F.R.S. (see page 89). An animated 
discussion on these two papers followed. 

CHEMICAL SOCIETY OF PARIS. 

November 2, 1866. 

M. Berthelot in the chair. 

M. Schutzenberger announced that M. Bolley, who had 
hitherto disputed the formula of purpurine assigned by 
him, now admitted the formula C]0H6O7, which made pur¬ 
purine an oxidation product of alizerine. There still 
existed a disagreement between M. Schutzenberger and 
M. Bolley as to the constitution of the yellow colouring 
matter derived from alizerine. M. Schutzenberger main¬ 
tained his original opinions. 

M. Berthelot stated that he had conducted further 
experiments on the action of potassium on hydrocarbons. 
Not only was acetylin, but cumol and naphthalin also were 
attacked by the alkali metal. The same might be said of 
reten, anthracen, and in general of the less hydrogenised 
hj drocaibons. Benzol and many other hydrocarbons rich 
in hydrogen are not attacked. M. Berthelot then ex¬ 
plained his researches on the action of heat on hydrocarbons. 
(Thesehave already been described in the Chemical News.) 

M. Personne stated that, in the torrefication of caffein 

or coffee, a considerable quantity of salts of methylamine 
was formed. 

M. A.lbert Roussille snowed some characteristic reac¬ 
tions of the salts of rosaniline and rosaloluidine. 

M. E. Willin presented in the name of M. Chydenius, 
Professor at Helsingfors (Finland), a note on “ Euxeniter 
The author has demonstrated the presence of thorina in 
this mineral. 

November 16, 1866. 

M. Berthelot in the chair. 

M. Gal gave an abstract of his researches on organic 
ethers. _ 0 

MM. Friedel and Ladenburg stated that they had 

attempted to prepare a hydrocarbon having an analogous 

constitution to that of silicium-ethyl. Methyl-chloracetol, 

a derivative of acetone, reacting on zinc-ethyl at a mode- 

--—-—---_ 
Ice Du Moncel sur 1’JDlectricite, 1862, page 248. 
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rate temperature, produced a hydrocarbon, C7H16, isomeric 
with several other hydrocarbons already known. 

M. Berthelot described the several hydrocarbons he 

had succeeded in obtaining by heating them 2 by 2, 3 
by 3, &c. 

M. Debray announced the production of several salts 
of alumina obtained by the action of zinc on neutral sul¬ 
phate of alumina, or of chalk on alum. He had in this 
manner prepared a crystallised neutral nitrate of alumina 
having an analogous composition to that of nitrate of the 
peroxide of iron. 

NOTICES OF BOOKS. 

Watts' Dictionary of Chemistry. Part XXXVII. January, 
1867. London : Longmans, Green, Reader, and Dyer. 

We have already given full notices of the earlier parts of 
this valuable and standard book, and have to remark now 
that the present number yields to no former one in the 
interest of its contents. 

We can do our readers a good service by quoting from 
the present part the following article as a type of the 
amount of the latest researches contained in its pages :— 

“ Sodammonium, NH3Na, or, rather, N2H6Na2(?) (Weyl, 
Pogg. Ann., cxxi. 697 ; Jahresb., 1864, p. 163). This 
compound appears to be formed when lumps of pure 
bright sodium are placed at one end of a bent tube, a 
quantity of silver chloride previously saturated with 
ammonia gas at the other; the tube is then sealed, the 
end containing the silver chloride heated in a chloride of 
calcium bath, and the other end immersed in cold water. 
The sodium then swells up, and is converted into a liquid 
which is copper-red by perpendicularly reflected, greenish- 
yellow by obliquely reflected, light, blue in thin films by 
transmitted light. As the silver chloride cools, and the 
ammonia gas is reabsorbed, the sodammonium decomposes, 
and pure sodium remains behind, having a dull surface 
and spongy texture. By again heating the silver chloride, 
the compound may be reproduced any number of times. 
A sodammonium amalgam appears to be formed by ex¬ 
posing in like manner to the action of ammonia gas a 
pulverulent amalgam of nearly equal parts of sodium and 
mercury. After two hours’ action, the portion of the mass 
in contact with the surface of the tube exhibits a metallic 
lustre and a bronze-red colour, while the interior is dull 
and brick-red. This product can likewise exist only in 
an atmosphere of ammonia, being resolved, in a few hours 
after the cooling of the silver chloride, into ammonia, free 
mercury, and a sodium amalgam containing less mercury 
than the original amalgam. 

“ Potassammomum, N2H6K2(?), is prepared like sodam¬ 
monium, and exhibits similar properties. Other metal- 
lammoniums may be produced by the decomposition of 
sodium or potassammonium. Thus, when a mixture of 
a metallic chloride or oxide with an equivalent quantity 
of sodium is exposed in the manner above described to 
the action of ammonia gas, the gas is first absorbed by 
the metallic chloride (or oxide), and afterwards by the 
sodium, the sodunmonium thus f armed flowing over the 
metallic salt, and reacting upon it without much rise of 
temperature. With a mixture of barium chloride and 
sodium the reaction seems to be— 

N2K6Na (qy. Na2 ?) + 2NH3 + Ba"Cl2 = 
Sodammonium. 

N2H6Ba" + 2NH3NACI 
Barammonium. Chloride of 

sodammonium. 

“Barammonium forms a deep blue liquid having a metallic 
lustre. Copper, mercury, and silver ammonium are ob¬ 
tained in like manner from their respective chlorides, and 
zinc ammonium from the oxide. These compounds are 
likewise very unstable, being resolved, even in the sealed 
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tube, into metal (which appears grey, dull, and destitute 
of coherence) and ammonia. If in the arrangement just 
described the metallic chloride be replaced by an ammo¬ 
nium salt— e. g., NH4C1 or (NH4).,S04, similar reactions 
take place, and the tube becomes filled with a blue liquid, 
mixed with excess of ammonia. This blue liquid, which 
is also formed by the action of potassic hydrate on potass- 
ammonium, appears to consist of ammonium itself, N2H8. It 
is even more unstable than the metallammoniums, being 
resolved into ammonia and hydrogen, partly even before 
the reaction between the ammonium salt and the sodam¬ 
monium is completed. 

“ Teti'asodammonium, NNa4 (?).—Monosulphide of so¬ 
dium brought in contact, in a sealed tube, with liquid 
ammonia, is converted (with transient formation of liquid 
ammonium) into an orange-yellow substance, which soon 
decomposes, leaving a white substance still containing 
ammonia. This residue gives off ammonia on exposure to 
the air, and the odour of ammonium sulphide when heated. 
It is perhaps formed in the manner represented by the 
equation— 

4Na2S + 8NH3=r (NNa4)2S + 3(NH4)2S. 

“ Tetrapotassammonium appears to be formed in a similar 
manner. (Weyl).” 

The concise form of the information, great in amount, 
contained in one short article, will serve to show the cha¬ 
racter of the others, without our alluding to them more 
fully. We may state that in this part of ninety-six pages 
are contained full details of what is known respecting 
sodium, silicon, and silver among the elements, many 
vegetable principles, and names of the chief n inerals in 
which the preceding elements are found. 

The essay on silver assaying is perfect in its clearness 
and comprehensiveness, and is decidedly the article of the 
present part. But it almost seems as if the information 
and authorities quoted are not given so fully as they 
were in the earliest parts, as if it were feared that the 
quantity of matter yet remaining required curtailing for 
the whole work to occupy the arranged limits. 

In other words, must the matter be crammed in to 
occupy a given number of volumes, or must the number 
of volumes be increased to allow justice to the work ? 

We would urge, on the behalf of the readers of the 
Chemical News, an extension of the original scheme by 
another volume, or, if needs be, two more.. The work is, 
indeed, a classical one, and wrcll worthy all the pains be¬ 
stowed upon it by its talented editor, and we hope that 
neither the authors, publishers, nor chemical readers gene¬ 
rally will fail in their respective duties in completing a 
work, at present and thus far, without a rival. Our in¬ 
terest in the Dictionary is too deep to prevent our feeling 
an anxiety on its account. We hope, therefore, that the 
additions, which must be proportionate with the progress 
of modern chemistry, will not be interfered with by pre¬ 
conceived limits. We further hope that appendices will 
also be published, embracing discoveries and views only 
lately made known, bearing upon the subjects of the earlier 
articles. The publishers, by so enlarging their scheme, 
will well earn the thanks of the profession at large, and 
we feel sure that they will be fully encouraged by those 
who have appreciated and done justice to the merits of 
“Watts’ Dictionary of Chemistry.” 

The Modern Practice of Photography. By R W. Thomas, 
F.C.S. London; Harrison. 1866. 

In this little manual the author confines himself exclu¬ 
sively to the one process in photography which he con¬ 
siders the best—viz., the production of negatives with wet 
collodion, and printing upon albuminised paper. This 
process is fully gone into, and everv point of difficulty 
carefully explained, particular stress being laid upon those 
operations in which beginners are principally liable to fail, 
and which are absolutely necessary for the production of 
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perfect pictures. Thus, a chapter is devoted to instruc¬ 
tions for cleaning the plates, and another for varnishing 
the negatives, both of them subjects to which the young 
photographer at first seldom attaches due importance. 
The relative merits of iodised and bromo-iodised collo¬ 
dions, iron and pyrogallic acid developments, &c., are 
carefully stated, while the formula for the nitrate bath 
insures the maximum sensitiveness, together with the 
entire absence of any injurious or unnecessary matter. 

For those photographers who are willing to thoroughly 
master one process before yielding to the allurements of 
tannin, albumen, &e., this manual will be found all that 
can be desired. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Ab-tracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Deutsche Industrie Zeitung. 1867. No. 4. 
Rosenstiel “ On Lucine—i.e., Dried Gluten—as a Substi¬ 
tute for White of Eggs in Calico Printing.”—J. Bremen 

“ On Engraving on Marble by means of Chemicals as a Sub¬ 
stitute for Carving.”—Reinsch “ On the Occurrence of 
Phosphoric Acid in Coals.” 

Journal fur Gasbeleuchtung. 1867. No. 1. 
Dr. Schilling “ On the Varying Quantity of Sulphu¬ 

retted Hydrogen met with in Crude Coal Gas, obtained from 
divers varieties of Coal, and on the Quantitative Estimation 
thereof; with Description of an Apparatus to obtain these 
Results readily and rapidly.”—L. RamDohr “ On Kreosote 
Gas and the valuable By-products obtained in its Manufac¬ 
ture.” 

Le Moniteur Scientifique. Nos. 241 and 242. 1867. 
Rignon “ On quick >oap-making.”—Brisse “ On the 

Nutritive Quality of divers varieties of Cheese.” 

Polytechnisches Centralblatt. t866. No. 24. 
Wyrouboff “ On the Colouring Matters met with in 

Fluor Spar.”—Knapp “ On Matchts without Phosphorus” 
■—viz., 3 parts of sulphuret of antimony, 16 chlorate of 
potassa, 1 bichromate of potassa, 10 red lead, 8 nitro- 
mannite, 4 glass, 5 gum.—Dr. Vohl : “ Results of Analysis 
of Crude Boracic Acid from Tuscany.”—J. Kolb “ On the 
Density of Nitric Acid, with a Table.”—Dr. Fi.ece.ner : 
“ Analysis of Bauxite from Feistrisz, in Carynthia.”—Dr. 
Bolley “ On a Yellow Dye Stuff obtainable from Indigo in 
Crystallised State ”—i.e., naturally occurring in indigo. 

Le Technologiste. No. 325. 
Henri Mares “ On the Influence of Heat on some varieties 

of Languedoc Wines.”—C. Randtl “ On the Pressure 
which the Carbonic Acid, developed from Beer while in Fer¬ 
mentation and kept in Closed Casks, exerts upon the Process 
of Fermentation.” 

No. 326. — “ On the Varieties of Coloration of Brass.”— 
Griess “ On Aniline Yellow.”—Hauch “ On a Simple 
Process to Prepai e from Crude —i.e., Native—Sulphur 
Flowers of Sulphur.”—Yiolf.tte “ On Resins.” 

No. 327.—Vysoky “ On the Manufacture of Uranium 
Yellow at Joachirnsthal, in Bohemia.” — Geklach “ On the 
Specific Gravity of Solutions of Sulphate of Iron and Sul¬ 
phate of Copper.” — Grundmann “ On the Loss Mineral 
Fuel, especially Coal, Suffers in its Quality as Good Fuel by 
being Exposed to Air.” 

No. 328.—Fischer : Researches on the Purple of Cas¬ 
sius.”—Dr. Vohl “ On the Extraction of Fixed Fatty Oils 
from Seeds by means of Paraffin and other similar kinds of 
Oils.”—Senefelder “ On Indelible Ink.”—“ On the Ex¬ 
plosive Force of Sodium.” 30 grammes of sodium brought 
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into contact with water explode with equal force as 9 kilo¬ 
grammes of gunpowder, or 9 hectogrammes of nitro¬ 
glycerine. 600 grammes of sodium in contact with a 
spoonful of water will do the same effect as 1800 kilo¬ 
grammes (nearly two tons) of gunpowder. 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agbnt, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

64. L. Hand, Coleman Street, London, “ Improvements 
in treating benzole and other hydrocarbon liquids, and in 
making such liquids non-explosive, and of generating an 
illuminating gas therefrom.” A communication from 
J. Johnson, Wilmington, Illinois, U.S.A.—Petition re¬ 
corded January 10, 1867. 

73. F. J. Evans, Westminster, “Improvements in the 
manufacture of illuminating gas.”—January 11, 1867. 

87. W. G. Blagden, Hackney Wick, Middlesex, “An 
improved method of separating silver from lead.” A com¬ 
munication from F. Marquez-Millan, Rue Liandier, Mar¬ 
seilles, France.—January 14, 1867. 

119. E. Siivern, Halle, Prussia, “An improved mode of 
and apparatus for purifying the impure waters emanating 
from sugar factories and other industrial establishments, 
applicable also to the purification of sewage water.”— 
January 17, 1867. 

128. B. Lietar, Rue du Houblon, Brussels, “ An im¬ 
proved composition to be employed in welding or solder¬ 
ing iron upon iron, steel upon steel, and iron upon steel.” 

130. D. W. Hamper, Newcastle-on-Tyne, “Improve¬ 
ments in the preparation of finings for fining or clearing 
fermented liquors.” 

131. J. G. Franklin, Broadway, Somersetshire, “Im¬ 
provements in tanning.” 

134. W. Weldon, West Hill, Highgate, Middlesex, 
“ An improved method of manufacturing chlorine.” — 
January 18, 1867. 

148. G. L. Lov rsidge, Greenfield, Saddleworth, York¬ 
shire, “ Improvements in the tanning of hides and skins, 
and in the apparatus employed therein.” 

152. J. Rowley, Grosvenor Terrace, Camberwell, Surrey, 
“ An improved process for hardening, bleaching, and 
sweetening crude paraffin.”—January 21, 1867. 

164. J. Patison, Airdrie, Lanarkshire, N.B , “ Improve¬ 
ments in the production of illuminating gas, and in the 
manufa3ture and application or use of new or improved 
materials or fuels for the same, and in the means or ap¬ 
paratus employed therefor.” —January 22, 1866. 

172. H. A. Bonneville, Rue du Mont Thabor, Paris, 
“ A new or improved process of treating skins, in order to 
separate therefrom the hair and wool, and in the prepara¬ 
tion of the hair for the manufacture of hats.” A commu¬ 
nication from A. Fraysse, jun., Rue Croix-des-Petits- 
Champs, Paris.—January 23, 1867. 

211. J. J. Lundy, Leith, Midlothian, N.B., “Improve¬ 
ments in the treatment of the residual matters resulting 
from and obtained in the purification and distillation of 
mineral or hydrocarbon oils, and also in the treatment of 
coal tar and various waste or other alkaline and lime sub- 
stancesforthe purpose of utilising the same.”—January 26, 
1867. 

Notices to Proceed. 

2460. W. Cormack, Commercial Road, Middlesex, “ Im¬ 
provements in means and apparatus for effecting the revivi¬ 
fication of animal charcoal.” 

2472. J. J. Lundy, Leith, Midlothian, N.B., “ Improve¬ 
ments in the treatment of the residues resulting from and 
obtained in the purification and distillation of mineral oils, 
for the purpose of utilising the same.”—Petitions re¬ 
corded September 25, 1866, 
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2478. T. Amey, Petersfield, Hampshire, “ An improved 
process for preserving milk, and apparatus connected 
therewith.” 

2479. J. C. Sellars, Birkenhead, Cheshire, “ A new and 
improved metal founders’ blacking, and mode of treating 
or preparing the same.”—September 26, 1866. 

2534. D. Barker, Northfleet, Kent, “ Improvements in 
the manufacture of artificial fuel.” 

2645. E. Beanes, Priory Road, Kilburn, Middlesex, 
“Improvements in refining or decolorising sugar and 
syrup.”—October 12, 1866. 

2733. J. Greenshields, Glasgow, N.B., “Improvements 
in making gas and coke.” — October 23, 1866. 

CORRESPONDENCE. 

Organic Matter in Water. 

To the Editor of the Chemical News. 
Sir,—“ Silence ” is said to give “ consent,” but I cannot 
suppose that Dr. Letheby wishes us to think that he con¬ 
sents to your correspondent, “ Thomas P. Blunt, B.A., 
F.C.S.” (vide Chemical News of Jan. 25), taking up the 
office of exponent of his views on water analysis, although 
he has treated the latter’s letter with the same expressive 
silence that he employed towards mine. 

Mr. Blunt flatters himself that his letter discloses a 
“ method ” which is “ no doubt substantially identical 
with that in use by Dr. Letheby.” This “method,” he 
admits, is perhaps “ not theoretically perfect,” and, as 
Dr. Letheby has not offered to enlighten him, I may, 
perhaps, be allowed to point out to the latter that its 
“ practical value ” will appear rather diminished if he will 
be good enough to answer the following queries:—1. If 
a fresh solution of some nitrogenised organic matter of 
animal origin (e.g. albumen) were sent to Mr. Blunt for 
analysis, would he, because he detected no ammonia or 
nitric acid in the solution, return a report that “ it con¬ 
tained no organic matter of animal origin ? ” 2. Does 
Mr. Blunt know that nitrogenised organic matter (say for 
instance, as before, albumen) has been found to form part 
of the constitution of vegetables? 3. Would he there¬ 
fore, should a solution of such organic matter be sent to 
him for analysis, after the nitrogenised matter had been 
decomposed into ammonia and nitric acid, conclude and 
report that “ the organic matter was entirely of animal 
origin ? ” 4. If Mr. Blunt should fail to detect ammonia 
or nitric acid in a sample of Thames water, would he con¬ 
clude that the inhabitants of the towns above the point 
where the sample was collected had kindly omitted to pour 
any nitrogenised organic matter of animal origin into it 
that day—say, for instance, sewage, an occasional con¬ 
stituent of that river which Dr. Letheby pronounces to 
be “ free from organic matter of animal origin r ” 5. What 
“ practical value” (“ perfection in theory” seems to be 
considered by Mr. Blunt as of little importance) would 
conclusions such as I have described have ? 

Not concent with explaining what he conceives to be 
Dr. Letheby’s “method” of detecting “animal organic 
matter,” Mr. Blunt calls our attention to the “beautiful 
system ” by which the former expresses the “ oxidisable 
organic matter ” in water in terms of oxalic acid. The 
“ theoretical perfection ” of this “ beautiful system ” will 
be apparent to your readers when they reflect that Dr. 
Letheby seems to consider that his deep acquaintance 
with the “ oxidisable organic matter” in water warrants 
him in selecting oxalic acid (not because of its being so 
certainly acted upon by permanganate of potash, or 
because it can be obtained very pure, but) because it is 
the best type of such organic matter we possess. They 
can also form some idea of its “ practical value ” when I 
tell them that the city analyst of Dublin, in a recent 
report, informs the public that he considers this typical 
place to be held by sugar. I need not ask Mr. Blunt 
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whether permanganate of potash acts on oxalic acid and 
on sugar in the same degree. I am, &c. 

__ B. J. G. 

Standard Thermometers. 

To the Editor of the Chemical News. 
Sir,—As the question touched upon by your coirespon- 
dent, “Zero,” ahout standard thermometers is of consider¬ 
able importance on account of the comparison of accurate 
thermometric observations—as, for example, those sug¬ 
gested by Drs. Compton and Aitkins for the careful obser¬ 
vations of the temperature of the human body during 
disease—I venture a few words on the point. 

In your article it is stated that Mr. H. C. Kay’s instru¬ 
ment, as certified by Mr. Glaisher, differs j^0 from the 
instrument with a Kew certificate. This statement implies 
at once that there are either two standards in England, 
that of Kew and that of Greenwich, differing i^° from 
each other, or that Mr. Glaisher must have made a mistake 
of i^° by the comparisonof this instrument. Now neither 
of these suppositions is probable, for it is not likely that 
the standards at Kew and Greenwich should differ to any 
measurable unknown amount, nor is it likely that a man 
like Mr. Glaisher would make such a mistake. It is, 
therefore, evident that we must otherwise account for this 
difference. I applied to Mr. F. Pastorelli, of 2o8> Picca¬ 
dilly, one of the most careful and accurate manufacturers, 
for an explanation, which he was kind enough to give me 
at once. Mr. Pastorelli informed me that it was a fact, 
known to most practical and accurate manufacturers, that 
thermometers made in the usual way did acquire gradually 
an increasing index error which would reach the maximum 
of 1 to 2 degrees about a year after the manufacture, but 
remain then as good as constant. Mr. Pastorelli believes 
this increasing error to be owing to the contraction of the 
glass after its manufacture. He explained to me a process 
he followed to avoid this after-contraction as much as 
possible, but this I shall pass overasjbeing merely import¬ 
ant to manufacturers. 

After the above explanation it is, therefore, very probable 
that Mr. Kay’s instrument acquired this greater additional 
index error first after its comparison by Mr. Glaisher with 
the standard. But how have we to account for it that the 
instruments with the Kew certificates should not have 
acquired the same increased error ? This may be that 
those instruments were originally more carefully made, or 
adjusted some time aftei their manufacture. But if such 
considerable errors are possible even in certified thermo¬ 
meters, it would perhaps be advisable to place at different 
easily accessible localities standard instruments which are 
carefully rectified, to enable any gentleman engaged in 
meteorological, medical, chemical, or other thermometric 
observations, to convince himself of the correctness of his 
instrument, so that an accurate comparison of different 
observers can easily be made. I am, &c. 

A Subscriber, 

Commercial Analyses. 

To the Editor of the Chemical News. 
Sir,—An instance illustrating the want of a proper under¬ 
standing on all hands has lately come under my notice. 
Chemist A , or Professor B.—no matter which—receives a 
sample of artificial manure, with a request that he will 
give a determination of the nitrogen contained. The analysis 
is performed and the fee paid; we will suppose it was one 
guinea, or, if under a contract for a considerable number, 
it may be half a guinea each all round. The amount of 
nitrogen is small, not more than an ordinary superphos¬ 
phate generally contains, say o'aj. A dispute arises 
between the manufacturer and his customer, who may be 
a member of a farmers’ club ; an investigation follows, and 
in the course of a week or two, or it may be more, during 
which the poor manufacturer loses his trade among the 
members of the club, the secret is told. T.he chemist has 
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only tested by lime- and soda-combustion for ammonia 
from organic sources, or salts of ammonia, nitrate of soda 
being entirely overlooked, because the process is trouble¬ 
some and the fee small. The manure in question is now 
found to contain 12 per cent, of nitrate of soda, or about 
a per cent, more nitrogen than the chemist or professor 
had reported. But now it is the chemist’s turn to be on 
his trial, and his plea is that the fee is inadequate for the 
work required. Granted by all means. But if so, why 
undertake it ? You go to your solicitor, and give him 
instructions to draw a will, a lease, or a settlement, it may 
be, for one of Professor B’s daughters ; you ask the cost; 
the price is agreed. Ten years hence your will is found 
to be bad and invalid, your lease full of omissions, or 
Professor B.’s daughter loses all her fortune through the 
bungling of the solicitor. Now, what solicitor in his 
Senses would plead, as an excuse, that the fee was too 
small ? or who would not call him a rogue for undertaking 
the work at all, well knowing that his client was only 
throwing away his money ? 

While we have chemists so devoid of proper professional 
feeling that they will work for almost any fee, of course 
the public will employ them. But even if chemists like 
to work gratis, I submit they are bound to do their work 
properly or not at all. I am, &c. 

Common-sense. 

Sudden Irruptions of Fire-damp in Mines. 

To the Editor of the Chemical News. 

Sir,—In your notice on the nth ult. of Mr. Ansell’s 
very ingenious fire-damp indicator for coal mines, you 
speak of sudden irruptions of fire-damp to such an extent 
as to render the air of even a mile of space explosive in a 
few minutes. I presume this means a mile in length of 
air-course, not a square mile of mine excavation; but is 
this circuit even of a mile in length, say 5000 feet of air- 
course of, say, 10 feet wide by 5 feet high, 50 square feet 
—i.e., 250,000 cubic feet of safe air—rendered explosive 
“ in a few minutes ? ” Of course that is quite possible, 
if the air is at first only just non-explosive ; but is it true 
that so large a bulk of air giving no indication of fire¬ 
damp does become explosive in a few minutes from the 
sudden evolution of gas from the coal ? Of course it 
may, if there be a large collection of gas in a goaf or 
other abandoned or neglected workings disturbed by an 
extensive fall of roof, or by powder blasting or expanding 
into the workings by sudden and great fall of the 
barometer ; but that there should be a sudden increase of 
gas produced, beyond the usual power of the ventilation 
to dilute, of some 20,000 or 25,000 cubic feet direct from 
the coal in a few minutes is contrary to the usual opinion 
of miners, and seems very improbable. It is a very com¬ 
mon opinion that if no indications of the presence of fire¬ 
damp be discoverable in the morning, there is no risk of any 
large explosion extending throughout the mine during that 
day, if the ventilation then found sufficient be maintained. 
It is allowed that small local explosions may nevertheless 
occur from local increase of gas evolved by blowers 
appearing or increasing, but that a large general explosion 
is next to impossible, from the great improbability of a 
great number of blowers suddenly increasing their dis¬ 
charge at the same time, unless, indeed, there be a great 
fall of the barometer, which rarely occurs during a few 
minutes. It is very important that this point should be 
settled, for many persons contend that the simple occur¬ 
rence of a large explosion all but absolutely proves either 
that there must have been a very considerable accumula¬ 
tion of gas in the mine for some hours, perhaps days, pre¬ 
viously, or that the ventilation of the part exploded had 
been considerably diminished. I believe one of these 
would be generally the correct conclusion ; but, if it be not 
so, mine managers are likely to be accused of negligence 
when they have not been really guilty, and the absolute 
necessity for some much more immediate indication of 

danger than is now in use will be established. My hope 
and expectation is, that Mr. Ansell’s indicator will supply 
this great and urgent want, and that by its means the 
master’s eye will in effect always be present in the depths 
of the mine, keeping those alert on whose never-ceasing 
care the ventilation, and with it the safety of hundreds, 
depends. I am, &c. 

P. H. Holland. 

London, February 6. 

MISCELLANEOUS. 

“ Buckmasfer’s Pkysfologur.”—In our notice of this 
book a few weeks ago we invited an explanation of the 
strange title of the book, Mr. Angel being the author. 
Mr. Angel has sent us a long answer to the inquiry, and 
we regret that we have not the space to give it in extenso. 
He tells us that he knew that the work would be published 
in Buckmaster’s series, but quite expected that “ his name 
would be published as the author in the same way as that 
of Dr. Carpenter or Dr. Wilson in Bohn’s or Chambers’s 
series,” and was himself disappointed by the manner in 
which the work was bound up. We see no reason why 
the publisher should not, thus late, satisfy Mr. Angel’s 
natural wish that no doubt should be left as regards the 
authorship. 

Meeting's for the "Week. 

Tuesday, February 26. 
Royal Institution, 3 p.m. Professor Tyndall, F.R.S., 

“ OnVibratory Motion and Sound.” 
Royal Medical and Chirurgical, 8^ p.m. 

Wednesday, February 27. 
Society of Arts, 8 p.m. 

Thursday, February 28. 
Royal Institution, 3 p.m. Professor Tyndall, “ On 

Vibratory Motion and Sound.” 
Royal Society, 85 p.m. 

Friday, March 1. 
Royal Institution, at 8 p.m. Captain Y. J. Majendie, 

“ On Breech-loading Small Arms.” 
Saturday, March 2. 

Royal Institution, at 3 p.m. G. A. Macfarren, Esq., 
“ On Harmony.” 

ANSWERS TO CORRESPONDENTS. 

Assayer, Chemicus (Liverpool), and others, next week. 
Dr. F.—A process such as you describe would be of great value, but 

we do not consider that you have solved the difficulty. 
Therma. — Breguet’s metallic thermometer will be the best for your 

purpose. Siemens’ electric resistance thermometer would be unsuitable. 
George T.—Arsenic and tin in solution may be separated by con¬ 

verting them into sulphides, and dissolving the sulphide of arsenic in 
bisulphite of potash. Sulphide of tin is insoluble in this. 

A. S. L.—Probably you mean benoleic acid, a derivative of brom- 
erucic acid. It was discovered by Haussknecht. We never heard 
of benoteic acid. 

Prussian Blue.—“Chromium” inquires fora likely market for a good 
and cheap Prussian blue pigment, which he has lacilities for making. 

Spirit of Nitrous Ether.—In our report of Professor Redwood’s paper 
given in our last number, page 79, in speaking of the 1864 process, 
nitrate of potash was mentioned as possessing the indefinite composi¬ 
tion complained of. Our readers will perceive at once that this is a 
clerical error, nitrite of potash being meant. 

Child.—Putrefaction or decomposition will not produce animal life 
in the sense you mean ; but the germs of life being present, their 
development is frequently the cause of putrefaction, whilst sometimes 
their development is hastened by the decay of body in which they 
find themselves. 

A Confectioner.—Essence of apricot is made by mixing 1 part of 
chloroform, 10 parts of butyrate of ethyl, 5 parts of valerianate of ethyl, 
1 part of oenanthylate of ethyl, 2 parts of salicylate of methyl, 1 part 
of butyrate of amyl, 1 part of cold saturated solution of tartaric acid 
in alcohol, and 4 parts of glycerin. The whole to be dissolved in 800 
parts ot alcohol. 

Titration of Ethers.—A Subscriber writes:—“I was not present at 
the meeting of the Chemical Society at which Prof. Wanklyn brought 
forward the above subject. I now beg to express my regret for having 
thus, unwittingly, done injustice to Prof. Wanklyn s knowledge of 
chemical literature.” 
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IRRUPTIONS OF FIRE-DAMP IN COAL MINES. 

In a notice of Mr. Ansell’s ingenious indicator given 
a few weeks ago, we spoke of sudden irruptions 
of fire-damp to such an extent as to render the air of 
even a mile in extent explosive in a few minutes. There 
are very many recorded cases of sudden irruptions of 
fire-damp in such quantities as to far surpass the amount 
quoted in our recent article ; but as Mr. Holland, in our 
last number, raised the question, and appeared to con¬ 
sider that such cases, even if occurring, were at all 
events very exceptional, we propose to give the subject 
a greater consideration. We quote from a paper written 
by Mr. John Brown—who is admittedly the most trust¬ 
worthy mining engineer in {South Yorkshire—and we 
think that the following cases are in point as regards 
Mr. Holland’s communication. Speaking of an explo¬ 
sion which occurred at the Shipley Colliery in 1851, he 
says:—“ It was known that the coal and the strata in 
connexion with it yielded fire-damp ; but no great 
quantity had manifested itself until August 8, 1851, 
when an explosion took place in the evening, whereby 
several persons were burned, &c.In a few 
minutes afterwards this was followed by an explosion at 
the furnace.” Upon examination it was discovered that 
the floor in one of the stalls “ had been violently up- 
heaved ; one side of the tramway which crosses the face 
of the workings being raised nearly two feet higher than 
the other, and fire-damp was issuing in large quantities 
from the fissures. It being night, the gas had passed 
till it came in contact with a candle. After exploding 
here, a sufficient quantity passed to the furnace to pro¬ 
duce a second explosion.” After detailing two other 
sudden irruptions, the writer goes on to express an 
opinion “ that no amount of ventilation that could be 
produced in that mine would prevent an explosion either 
at a naked light or at the furnace, or at both. 

Again, in speaking of the Oaks Colliery at Barnsley, 
he says:—“ In January, 1857, a large quantity of gas 
was given off suddenly in the dip works; ” he thinks 
from the roof. He continues :—“ The men in this dis¬ 
trict immediately retired, their lamps being extinguished. 
No person was working near the upcast pit, so I am 
unable to state in what condition the return air was 
when it arrived at the pit; but it must have been very 
much charged with fire-damp.” Again : “ In August of 
the same year a very much larger issue of gas took place 
in a bank in the dip workings, coming off from the floor, 
which was much heaved up and broken. The noise made 
by the gas rushing violently was quite alarming. From 
the point of issue, which was in the bank nearest to the 
intake, to where the last man was working was about 
400 yards; and along this line part of the men were 
working with Stephenson’s and the remainder with 
Davy’s. The whole of the former were extinguished, 
and the latter became red-hot before the wicks could be 
drawn down, but most fortunately they were put out 
without an accident.” “ There can be no doubt,” says 
Mr. Brown, “ that if the return air had passed over a 
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furnace, an accident of a frightful character must have 
happened.” Once more : speaking of the Oaks Colliery 
in September, 1858, the author from whom we have so 
freely quoted says:—“ Early in the morning the man 
whose duty it was to examine the pit prior to the colliers 
going to work, discovered that a fall of roof had taken 
place on the south side of the pit. The gas continued 
to come off rapidly for four or five hours. I made some 
calculations at the time which convinced me that at least 
as much pure fire-damp came off that morning as would 
have filled a heading six feet square and a mile and a 
half long ; probably there was much more than this.” 

Such an amount of pure fire-damp diluted to the ex¬ 
plosion point would in twenty minutes or less render a 
mile perfectly explosive, but, as a more recent case, Mr. 
Ansell has recorded that he was present in a pit when 
an enormous amount of gas suddenly issued, having 
been released by blowing out a block of coal which 
stood square and up to his waist—he believed consider¬ 
ably more than a ton—and, at a distance exceeding 
400 yards, heard this gas roaring in such a manner 
as to cause alarm ; upon reaching the spot, he found 
that the gas was issuing from a funnel-shaped opening, 
into which he thrust his arm up to the shoulder. It is 
admitted on all hands that the gas issues from great 
reservoirs under considerable pressure, but Mr. Ansell 
seems to have satisfied himself that it exists in a liquid 
state, and he has seen cavities in which he thinks it is 
more than probable the liquid was retained. 

TECHNICAL CHEMISTRY. 

The Theory and Working of Blast Furnaces, by Wm. 
Chossley, F. C.S., Manager Ormesby Iron Works.* 

Perhaps no part of “ furnace chemistry ” is so little 
understood as that connected with the manufacture of 

iron in a blast furnace, and yet experience and fre¬ 
quent experiment have gradually improved the appli¬ 
ances and construction of blast furnaces, and shown the 

conditions under which they work most favourably, 

until at the present time I do not know of any other 
manufacture that is carried out on such a systematic 

and gigantic scale, nor one which promises at no distant 
period to be more thoroughly understood. Of course, 
in some of the older districts, and especially with those 

firms who have long had a name for the quality of the 

“ pig” or “ merchant” iron they produce, and a demand 
which places them above competition, the appliances 
and the process of manufacture are very primitive; 
but in the modern districts, and especially- in Cleve¬ 
land, every advantage is taken of ail the discoveries 
and appliances that seem at all likely to answer the pur¬ 
pose for which they are intended ; and the enterprising 

spirit shown by the ironmaster in the erection of im¬ 
proved plants and the alteration of old plants, to decrease 

the cost, improve the quality, and increase the make of 

iron, is worthy of all commendation. 
I purpose in the present communication to point out 

some of the improvements that have been made, give 
some explanation of their effect, and, if possible, show in 

what direction any further efforts we may make ought to 

tend. 

* Communicated by the author. 
# 
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In a blast furnace the fuel and the material on which 
it has to act when undergoing the process of combustion 
are introduced together at the top of the furnace, and it 
takes from twenty-four in some of the older furnaces, 
to forty-four or even fifty hours in those most recently 
built, before it reaches the “ crucible ” part or the hearth, 
where combustion is going on, the cast iron formed and 
melted, and the slag allowed to escape. To assist our¬ 
selves in fully understanding the subject, it will perhaps 
be the best plan to follow the material in the changes it 
undergoes from its introduction at the top to its elimina¬ 
tion as slag and iron at the bottom. 

In an ordinary-sized furnace the material will be 
introduced about forty feet from the point of combustion 
or the tuyeres,f and hence it will be very gradually 
raised from the temperature at which it comes from the 
calcining kilns to the highest temperature of the furnace, 
and it is probable that the largest pieces of ironstone or 
limestone will be of nearly the same uniform temperature 
when they reach the point where limestone and iron¬ 
stone act on each other, and combine to produce slag. 

The first effect due to the hot gases produced by com¬ 
bustion passing through the furnace will be to raise the 
temperature of the material through which it passes up 
to that point where limestone is decomposed into car¬ 
bonic acid and quicklime (and when the evolution of 
gases commences it is likely that the temperature will 
not increase as quickly as before this point is reached, 
owing to the liberated gases removing a portion of the 
heat of the furnace with them) ; at this point, too, any 
volatile or organic matter left in the stone by imperfect 
calcination will be driven off. It is probable, too, that 
near this place the peroxide of iron in the iron ore is 
sufficiently heated for the carbonic oxide to act upon it 
and reduce it to the metallic state, and this action will 
continue until at last all the iron will be distributed 
through the stone in the metallic form. The intensely 
heated material now travels on, the intensity of heat in¬ 
creasing as it approaches the hearth ” until at last the 
“ melting region ” is reached, where the earthy matter 
in the ironstone melts, and, acting on the limestone, the 
production of slag follows; a little below this the reduced 
iron will also melt, and at the same time probably com¬ 
bine with a portion of the carbon of the coke; nearer to 
the tuyeres still, some or all of this combined carbon may 
be resolved into the “ graphitic ” form, traces of silica, 
lime, &c., reduced and alloyed with the iron, and cast 
iron result. 

We will now in like manner attempt to follow the 
blast in at the tuyeres, and to explain the changes it 
takes partin before finally leaving the furnace as “furnace 
gas.” 

The blast will probably first combine with the carbon 
of the coke, and produce carbonic acid ; this will heat 
another portion of the coke sufficiently to enable it to 
reduce the carbonic acid to carbonic oxide (C02 + C 
becomes 2CO), and this intensely heated carbonic oxide 
will ascend in the furnace, gradually cooling as 
ascends, owing to abstraction of heat by the materia 
through which it passes. Higher in the furnace the 
carbonic oxide meets with unreduced oxide of iron 
from which it abstracts the oxygen, producing 
equivalent of carbonic acid; this carbonic acid 
thought by some to be wholly or partially reduced 
again to carbonic oxide. For reasons which will be 

it 

an 
is 

t In some of the larger furnaces the material is introduced seventy- 
feet from the tuyeres, and in two furnaces recently built by Messrs. 
Bolckow and Vaughan, at Eston, the height of the furnaces has been 
increased to ninety-six feet. 

stated immediately, I have some doubt about this 
being the case, but certainly the greater part of 
the oxygen introduced in the blast leaves the furnace 
combined with carbon as carbonic oxide. This, of 
course, is mixed with the nitrogen of the atmosphere, 
the carbonic acid from the limestone, and the volatile 
matter not driven off during the process of calcination. 

It is hoped that ultimately the analysis of furnace gas 
may lead to abetter knowledge of the changes which take 
olace in a blast furnace in the reduction and smelting of 
cast iron, but those already published are extremely un¬ 
satisfactory in some respects, either from the bad choice 
of furnace from which the gas analysed has been col¬ 
lected, or from the fact that there have been so many in¬ 
terfering circumstances at the time that it is difficult to 
draw any reliable conclusions from the results obtained. 
I have devoted a great deal of time to the examination 
of the analysis made by Ebelmen at Clerval and Audin- 
court in France, and at Seraing in Belgium ; by Bunsen 
and Playfair at the Alfreton furnaces, England; by 
Bunsen, at Veckerhagen ; and, lastly, by Scheerer and 
Langberg at Baerum, in Norway. 1 found it impossible 
from the reasons named to gain any information of 
value, with perhaps one exception—-viz., in the case of 
the analysis of gas from a furnace at Clerval in France, 
by Ebelmen, a French chemist, which analysis seems to 
point to the fact that there is not that constant series of 
changes from carbonic oxide to carbonic acid, and from 
carbonic acid to the oxide, which has always been sup¬ 
posed to be the case, but that all the carbonic acid pro¬ 
duced by the oxygen of the iron ore combining with the 
carbonic oxide leaves the furnace as carbonic acid, and is 
not again reduced to carbonic oxide—in other words, 
that the temperature at which oxide of iron can be re¬ 
duced by carbonic oxide is below that at which carbon 
can remove an equivalent of oxygen from carbonic acid. 

(To be continued.) 

On a Neio Process of Organic Elementary Analysis for 
Substances containing Chlorine, by C. M. Warren. 

{Concluded from page 74.) 

III. Experiments with Oxide of Zinc, as an Absorbent 
of Chlorine in the Analysis of Substances Rich in 
Hydrogen. 

In these experiments, the oxide of zinc was employed 
in the same manner as above described for the analysis 
of chloroform. The chloride of amyl, which was the 
subject of analysis, was prepared in the usual manner. 
Its boiling point was joa°, 8 corrected. 

The following results of two analyses with oxide of 
zinc indicate that this oxide combined with and re¬ 
tained some of the carbonic acid. This result was not 
anticipated, as in the analysis of chloroform the deter¬ 
mination of carbon was uniformly slightly in excess.* 

* Since the above was written, I have observed, on reviewing 
my notes—not only of experiments with oxide of zinc, but also 
with oxide of cupper—that in every analysis iu which I made 
note of carbonisation, or blackening of the asbestos in the combus¬ 
tion tube—which may sometimes occur from too rapid distillation of 
the substance, or, what amounts to the same thing, a deficiency in 
tne supply of oxygen—theie was a loss iu the determination of the 
carbon, and generally, alsu, in that of the chlorine; while the hy¬ 
drogen would agree pretty nearly with the theoretical quantity. I 
am, therefore, at the present writing inclined to suspect that the car¬ 
bonisation may have had some connexion with the deficiency in the 
carbon determinations in these instances, although the blackening 
would readily and completely disappear so s >on as a sufficiency of 
oxygen was supplied. This momentary blackening of the asbestos 
occurred in both of the analyses of chloride of amyl with ox de of 
zinc, but, as already intimated, was not regarded at the time of 
serious consequence, as similar phenomena in the analysis of hydro¬ 
carbons by my process were generally attended with good results. It 
may, therefore, remain an open question, whether the oxide of zinc 
may not serve a good purpose in the analysis of substances of the 
class now under consideration. 
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The results of these two analyses are as follows :— 
1.—0*1922 gramme of chloride of amyl gave 0*3513 

of carbonic acid, 0*1854 of water/an d 0*2528 of chloride 
of silver. 

Calculated. Found. 

Carbon 
Hydrogen . 
Chlorine . 

Clo 
Hu 
Cl 

60 
11 

3 5’4 

-S 

56*3910 
10*3383 
33*2707 

49*85 
10*72 

32'47 

100*0000 93 ‘°4 

2.—0*1657 gramme 

carbonic acid and 0 
of chloride of amyl gave o’ 

•1608 of water. 

Calculated. Found. 

Carbon 
Hydrogen . 
Chlorine . 

Oio 
Hu 
Cl 

60 
11 

3 5'4 

N 

56*3910 
10*3383 

33'27°7 

54‘56 
10*74 

IV. Experiments with Oxide of Copper, as absorbent of 
Chlorine in the Analysis of Substances Rich in 
Hydrogen. 
In these experiments, for the reason previously stated, 

the oxide of copper could only be placed in the anterior 
end of the combustion tube, where it might be main¬ 
tained at a tolerably low temperature. After two or thi*ee 
experiments—which were but partially successful—it 
became apparent that the range of temperature within 
which oxide of copper could be made serviceable to 
absorb the chlorine was probably rather limited. 

It was observed, for example, that at 150° to 1600 
even brown oxide of copper, which had been but gently 

ignited, would fail to absorb nearly all of the chlorine, 

and consequently the determination of the carbon, and 
sometimes that of the hydrogen, would be in excess. In 
one experiment, in which the oxide of copper was kept 
at about 1530 C., its appearance had suffered no change, 
and it was found to contain only 8*29 per cent, of chlo¬ 
rine, or only about one quarter of the theoretical quan¬ 

tity. When a sufficiently high temperature is employed, 
on the contrary, the posterior end of the column of oxide 

of copper and asbestos has the appearance of being en¬ 

tirely changed into yellow chloride of copper, the rest 

of the column remaining, for the most part, of its 
original dark colour. 

In another experiment, with the oxide of copper kept 
at a temperature of about 160°, only about 14 per cent, 
of chlorine was obtained. 

In both of these experiments the carbon determina¬ 
tion was considerably in excess, and in one of them the 
hydrogen also. The oxide of copper employed had been 
strongly ignited. 

Before proceeding further with these somewhat random 
experiments, it was deemed advisable to determine the 
temperature at which chloride of copper begins to give 
off chlorine, in order to know how far it would be safe to 
raise the temperature of the air-bath in conducting an 
analysis. By making use of the air-bath to regulate the 
temperature of the chloride of copper, this determination 
was easily made. During the heating of the chloride, a 
currentof air from the air gasometer was admitted through 
the tube in which it was contained. 

Observations.—At 2430 not a perceptible trace of 
chlorine was given off. After the lapse of fifteen minutes, 
at 250°, the nitrate of silver, into which the gas was 
conducted, was observed to be slightly milky; this may, 
therefore, be taken as about the temperature at which chlo¬ 
ride of copper begins to suffer decomposition. At 267°, 
a solution of nitrate of silver was instantly precipitated. 

Thinking that perhaps the small quantity of chlorine 

evolved under these circumstances might be taken up 
again and retained if oxide of copper w ere present, and 
possibly, also, that in that case a higher temperature 
might be safely employed—to make the conditions of the 

experiment conform in this particular to those which 
exist in an analysis, all but one inch of the chloride of 

copper was removed from the tube, and in its place was 
put a mixture of asbestos and oxide of copper, occupying 
a space of four inches in length, forward of the chloride. 

The experiment was then repeated. Prolonged heating 
in a current of air, and afterwards in oxygen, during 
which the thermometer rose to 3500, produced no reaction 
with nitrate of silver. From this it appears that the 
chlorine, which is given off below this temperature from 
chloride of copper, when this is mixed with oxide of 

copper, is absorbed and retained by the latter; hence, 
that so high a temperature as 3500 may be safely em¬ 

ployed for the air-bath in conducting an analysis by this 

process. 

Analysis 1.—In this analysis the oxide of copper 

employed was prepared in the ordinary way and strongly 
ignited. The space in the tube occupied by the mixture 
of asbestos and oxide of copper was fiveinehes in length, 

and contained just five grammes of the oxide. During 
the experiment, the temperature of the air-bath was 
maintained at about 350°. At the close of the combus¬ 
tion there was no appearance of chloride of copper, ex¬ 

cept in the first half inch at the back end of the column 
of the mixture of oxide of copper and asbestos, showing 

that the temperature employed was favourable for rapid 
and complete absorption of the chlorine. 

desalts of tlie Analysis.—0*1682 gramme of chlo¬ 

ride of amyl gave 0*3486 of carbonic acid, 0*1633 of water, 

and 0*2233 of chloride of silver. 
Calculated. Found. 

Carbon C10 
/— 
60 

-s 
56*3910 56'522 

Hydrogen . Hr, 11 10*3383 10*761 
Chlorine Cl 35*4 33’27°7 32’773 

100*0000 100*056 

Analysis 2.—The oxide of copper employed was of 

the same preparation as that used in Analysis 1. The 

space occupied by the mixture of asbestos and oxide of 
copper was only three and a half inches in length, but 
contained the same quantity—viz., five grammes of the 

oxide of copper—as used in the previous analysis. The 
tenperature of the air-bath ranged from 2500 to 2530. 

At the close of the combustion, it was found that all but 
three-quarters of an inch at the forward end of the 

column of mixed asbestos and oxide of copper had the 
appearance of containing chloride of copper. By com¬ 

parison with the corresponding observation in Analysis 1, 

it will be seen that the appearance of the chloride ex¬ 
tends over more than five times the space in this analysis 

that it did in the former, showing that with strongly 
ignited oxide of copper a temperature higher than 250°, 
even as high as 350°, is more favourable for the absorp¬ 

tion of the chlorine. The following results of the ana¬ 

lysis, however, are equally accurate with those of the 

preceding analysis. 
0*1669 gramme of chloride of amyl gave 0*3457 of 

carbonic acid, .0*1612 of water, 0*2213 of chloride ot silver. 
Calculated. Fouud. 

Carbon C,0 60 
"N 

56-*39 io* 56*489 

Hydrogen . Ha 11 10*3383* 10*785 

Chlorine Cl 35”4 33’27°7 * 32*732 

100*0000 100*006 
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Analysis 3.—Under the impression that an oxide of 
copper which had been strongly ignited might be effectual 
to absorb the chlorine at a lower temperature, I employed 
in this and the two following analyses a preparation of 
brown oxide of copper, obtained by precipitation with 
potash and ignition over an ordinary gas flame. In this 
analysis the temperature of the air bath ranged from 150° 
to 158 Q. The space occupied by the asbestos mixture was 4 
inches in length, and contained 3 grammes of the oxide. 
Although the results of the analysis indicate that the tem¬ 
perature of the air-bath was too low, they also show, by 
comparison with the results obtained in operating with 
strongly ignited oxide at about the same temperature 
of the air-bath, that the brown oxide is decidedly 
preferable in respect to the temperature required. This 
was also shown by the appearance of the oxide after 
combustion—the newly formed chloride being confined, 
in the case of the brown oxide, to a much shorter space. 

Results of tlie Analysis. — 0*1640 gramme of 
chloride of amyl gave 0*3504 of carbonic acid, 0*1562 of 
water, and 0*1884 of chloride of silver. 

Calcul ated. Found. 

Carbon . C10 60 56*3910 58268 
Hydrogen . Hn n 10*3383 10*582 
Cnlorine . Cl 35*4 33*2707 28*360 

100*0000 97*210 
Analysis 4.—Used the same preparation of oxide of 

copper as in Analysis 3, viz., the brown oxide. Tem¬ 
perature of the air-bath reached 170°. Slight carboni¬ 
sation occurred just at the close of the combustion, from 
extending the heat backward too soon, under a wrong 
impression that the substance was all burnt. Were it 
not for this circumstance it is believed that this would 
have been a good analysis, although the temperature of 
the air-bath was kept so low. That a higher tempera¬ 
ture of the bath is desirable, however, is shown by the 
fact that the chloride of copper appeared diffused over 
a space of 2^ inches. The length of the column of 
mixed asbestos and oxide of copper was only four inches 
in this experiment, containing but one gramme of the 
oxide. 

Results of tlie Analysis. — 0*1568 gramme of 
chloride of amyl gave 0*3195 of carbonic acid, and 
0*1522 of water. 

Calculated. Found. 
s— -A*-—\ 

Carbon . C10 60 56*3910 55*574 
Hydrogen . Hi! n 10*3383 10784 
Chlorine . Cl 35*4 33*2707 

Analysis 5.—The oxide of copper employed was of 
the same preparation as that of Analyses 3 and 4. The 
temperature of the air-bath, however, was considerably 
higher, ranging from 240° to 2470. The mixture of 
asbestos and oxide of copper occupied a space of five 
inches in length, but contained only two grammes of 
the oxide. At the close of the combustion there was no 
appearance of chloride of copper, except at the back end 
of the column, a space of three-quarters of an inch in 
length. 

Results of tlie Analysis.—0*1631 gramme of 
chloride of amyl gave 0*3383 of carbonic acid, 0*1557 
of water, and *2157 of chloride of silver. 

Calculated. Found. 

Carbon . 
Hydrogen . 
Chlorine 

c10 

Cl 

60 
11 

35*4 

56*391° 
10*3383 
33*2707 

56‘54* 
10*607 
32*649 

IOO’OOOO 99-798 

It can hardly have escaped observation that the 

quantity of oxide of copper or oxide of zinc required to 
absorb the chlorine bynhis process is extremely small, 
in consequence of its being uniformly diffused through 

a large mass of asbestos; hence it is obvious that but 

little of a solvent is needed to extract the chloride. In 
this respect the new process bears a striking contrast to 

the old one, which involves the use of a large quantity 
of lime, necessitating a corresponding quantity of acid, 

and introducing disagreeable manipulation, which tend 

to increase the liability to error. 
I have not yet tried the process recently described by 

Carius,f as the difficulty which I had found in obtaining 

tubes that would bear the pressure incident to his process 
for the determination of sulpuur gave no encourageme nt 

of better success in the use of his process for the deter¬ 
mination of chlorine, which is performed in a similar 
manner, although more complicated. 

The advantage which my process affords, of being able 

to determine the three elements carbon, hydrogen, and 

chlorine at a single combustion, without the introduction 
of any difficult or hazardous manipulation, induces the 

belief that it will be found preferable to any other that 
has been devised. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, February 26, 1867. 
At the last meeting of the Photographic Society of France, 
M. Decagny expressed the very correct opinion that too 
much attention is generally paid to the iodising of the 
collodion; that it should be devoted almost entirely to the 
developer, and, thanks to that, we can obtain the same 
rapidity with the dry collodion process as with the wet 
process. In corroboration of this idea he showed proofs 
taken with very small diaphragms, a very feeble light, and 
a relatively short time of exposure ; they were remarkably 
sharp and clear, as regards perspective and relief, and their 
perfection was due to a mode of development suited for a 
dull light. 

M. Klein presented a new enlarging apparatus on 
Woodward’s principle, but which he considers he has 
greatly improved. The light is produced by four lenses— 
two before and two behind the proof; the object-glass is 
suppressed, and there is no spherical aberration. The 
operation can be carried on in clear weather, without direct 
sunshine. With salted or albuminised paper a positive 
proof of perfect clearness can be printed in twenty-five 
minutes on a sheet 45 by 57 centimetres, and in forty or 
fifty minutes on a double sheet. 

M. Pinel-Pechardibre presented several specimens of 
chromo-lithographic impressions vitrified upon different 
organic substances, accompanying them with the fol¬ 
lowing note :—In order to vitrify a photo-lithograph by 
the processes of sprinkling or stencilling employed in 
porcelain, earthenware, or glass decoration, a single design 
is not sufficient in general, even when it relates to a mono- 
chromic image ; two are necessary. In order to obtain, in 
varied colours, a monument, view, &c., it is absolutely 
necessary, as in chromo-lithography, to have a design on 
stone for each colour. All these designs are obtained on 
the stone, by solar radiation, from a single proof. On his 
part, M. Dagron, of 66, Rue des Petits-champs, Paris, has 
shown us porcelains, earthenware, crystal glass, with 
portraits and photographic views of a beautiful effect, 
which he obtained by a very simple, efficacious, and 
economical process. He is only w*aiting for more brilliant 
results to produce them on a large scale. 

| Annalen der Chemie und Pharmacie. 
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M. Charles N&gre, of Avignon, mentioned that he has 
followed up his process of heliography on steel. The 
steel plate, covered with Judean asphalte, or a layer of 
gelatine mixed with bichromate of potash, is printed upon 
by the sunlight through the wrong side of a negative 
obtained directly in the camera ; thus, the coating of 
varnish being impressioned by the parts which correspond 
with the shadows of the proof, the steel plate is ex¬ 
posed in the parts which correspond with the lights. 
Steeped in a gold bath, and submitted to the action 
of a current of electricity, the steel plate receives a 
uniform layer of gold on the parts corresponding to the 
lights of the proof; while the portion covered by the 
shadows, covered with sensitised varnish, only becomes 
covered with the particles of the gold in proportion to the 
intensity with which the light has acted in the different 
tints and in the tones of the shadows. On removing the 
coating of varnish from the steel plate, it presents only an 
image formed by a deposit of gold, perfectly inherent—a 
truly shaded sort of Damascus work. The gold being un- 
attackable by acids, all that is necessary is to pour on the 
plate diluted acid, in order to obtain an engraving pre¬ 
senting all the shades of tint, from the clear white of the 
paper to the deepest black, at the same time preserving 
the precision, fineness, and sharpness of outline of the 
photographical proofs. The steel plate thus engraved, 
being able to furnish a great number of proofs, will be 
able to give faithful proofs on subjects of history, 
archaeology, natural history, and all the sciences which 
require drawings of a mathematical exactness. The plates 
thus prepared can also be improved, added to, or altered 
in any way the artist may choose—an immense advantage, 
which a photographic proof does not possess. 

Steam Ice Machines of M. Toselli, 236, Rue du Faubourg 
Saint-Martin.—We had scarcely mentioned the complete 
success of the steam refrigerators of M. Toselli when H.M. 
the Emperor of the French expressed a desire, through 
General Fave, of seeing this ingenious machine at work in 
the Palace of the Tuileries. M. Toselli having attended 
and performed the experiment, the Emperor expressed his 
perfect satisfaction as to the simplicity and efficacy of the 
mechanism. An ice-producing machine capable of form¬ 
ing 22 lbs. of ice per hour, or nearly 2 cwts. per day, is a 
square parallelopiped 9ft. 2m. long, 6ft. 3m. wide, and 
6ft. 5m. high. It consumes four centimes (nearly a half¬ 
pennyworth) of charcoal for every kilogramme of ice 
formed, and only requires the attention of one man to set 
it at work, and to give the necessary movement to the 
circulation of the water. The machine costs 18oh, and 
can be delivered two months after the order. 

In our impression of the 22nd inst. the writer of this 
article threw out some very justifiable hints as to the delay 
in the awarding of the prizes of the Society of Encourage¬ 
ment of Paris. The evil has been remedied, and M. Dumas, 
having frankly acknowledged the injustice of irregular 
distributions of rewards, declared that henceforward they 
should take place at the first January meeting, and that 
two meetings should be held every year—one for recom¬ 
penses, and another for prizes—on independent days 
specially reserved, and placed entirely under new condi¬ 
tions. Our voice has been heard, and we thank M. Dumas 
for his amende honorable. The following medals were 
distributed on the 20th inst. :— 

Gold Medals.—Achard, for his electric break for railway 
carriages. The report was read by M. Tusca in his usual 
clear voice, and with a description so lucid that even the 
model (which was in the hall) was not referred to.—M. de 
Clermont, for hat fur procured from rabbit skins by a 
machine of his own invention, which shaves the hairs off 
and puts them in order for manufacture.—M. Paris, for 
his works in enamelled bronze.—Rattier, for his submarine 
telegraphs.—Serrin, regulator for the electro-magnetic 
light.—Tailbouis, sewing machine.—Wulveryck, woollen 
goods, white and printed. 

Platinum Medals.—Bosio, clock with free escapement.— 
Castelnau, special instruction for public works.—Groust, 
economical vegetable soups.—Gillou, jun., and Thorailler, 
paper-stainers.—Lauth, for aniline black. — Lambotte, 
drawings of flowers and horticulture. — Chambon- 
Lacroisade, stove for heating smoothing irons.—Nauden, 
holosteric barometer. 

F. Moigno. 
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_ PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, February 21. 

Dr. A. W. "Williamson, F.R.S., Vice-President, in the 
Chair. 

The following gentlemen were duly elected Fellows of the 
Society, viz. :—Mr. R. H. Davey, of the War Office, Pall 
Mall; Mr. Jonathan Hearder, Plymouth; Mr. Henry 
Watson Eve, M.A., Wellington College, Wokingham; 
Mr. William Thurston Waite, 37, Jewry Street; Mr. 
Martin Henry Payne, 4.7, Mortimer Street, Cavendish 
Square ; and Mr. Frederick George, of Cheltenham. The 
candidates proposed were—Angus Fraser, M.A. and M.D., 
Aberdeen; Frederick S. Barff, M.A. Cantab., 16, North 
Audley Street, Grosvenor Square ; and Mr. Alfred Tribe, 
of Great Portland Street. For the second time were read 
the names of Major R. C. Stewart, Deputy Assistant 
Adjutant-General to the Forces, Horse Guards, and 12, 
Prince of Wales' Terrace, Kensington Palace ; Mr. James 
Campbell Brown, 65, Bon Accord Street, Aberdeen ; Mr. 
William Price Bonner, 69, Mark Lane; and J. Hersee 
Freeman, Stratford House. 

The Chairman announced the Council’s proposition 
referring to the election of officers for the year ensuing, 
and, agreeably to the by-laws of the Society, the names 
will be read at three successive ordinary meetings before 
proceeding to the ballot on the occasion of the anniversary 
meeting, March 30. The retiring officers were, the Presi¬ 
dent, Dr. W. A. Miller, to be succeeded by Dr. Warren 
De la Rue ; Dr. J. H. Gladstone, to be a Vice-President, 
in place of Dr. De la Rue; the ordinary members of 
Council who retire are Professor Debus, Dr. Letheby, Dr. 
Hugo Muller, and a vacancy has arisen by the death of 
Mr. Hadow. The names of four gentlemen proposed for 
election are Mr. J. L. Bell, of Newcastle; Mr. David 
Forbes, Dr. Matthiessen, and Professor Wanklyn. 

The Chairman stated that a wish had been expressed, 
both in the Council and by other Fellows of the Society, 
to the effect that a social gathering should take place at a 
convenient date previous to the anniversary meeting. It 
had been proposed to dine together at the Albion Tavern, 
Aldersgate Street, on Wednesday, March 27. 

A paper on “ Limited Oxidation : Determination of the 
Oxygen Consumed,” was read by Mr. E. T. Chapman. The 
author stated that, under the influence of chromic acid, a 
very small amount of splitting up in the acids of the acetic 
series would be accompanied by a large absorption of 
oxygen. When, therefore, it is shown that the theoretical 
amount of oxygen is consumed in the conversion of an 
organic substance into an acid of the acetic series, it is at 
the same time proved that no splitting up of the acid or 
acids produced has taken place. It is demonstrated by 
quantitative experiments quoted in the paper, that in the 
cases of butyric ether, propione, and diethoxalic acid, the 
amounts of oxygen do so coincide with the calculated 
numbers. The determinations were made by titrating the 
chromic solution with oxalic acid, and weighing the libe¬ 
rated carbonic acid. A known quantity of this solution 
was then digested with a known weight of the organic 
body, and after the digestion the solution titrated in the 
same manner; the difference between the two amounts of 
carbonic acid is the measure of the oxygen consumed. 
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These determinations give the most complete control over 
the analyses performed by gradual oxidation. The author 
mentions that estimations of alchohol may be made with 
certainty by determining the amount of oxygen required 
by a given weight of the alcohol; and concludes by 
recommending the adoption of his process as a proved 
method in a great variety of quantitative examinations. 

Dr. Hugo Muller inquired whether this method was 
applicable to the examination of members of the aromatic 
series. 

Mr. Chapman stated, in reply, that benzoic acid resisted 
the action of the chromic solution as well, or nearly as 
well, as acetic acid. Experiments of the kind had been 
already made by Mr. It. H. Smith, who worked both upon 
the ethylic and methylic benzoate. 

Dr. Odling wished to know whether, in the examina¬ 

tion of hydrocarbons of the group C8, any specific degree 

of solubility was requisite, or any particular strength of 

chromic solution to be employed by preference, having 

regard to the necessity of avoiding the breaking up of the 

primary molecule. 

Mr. Chapman had made a few trials with amylene, 
/3-hexylene, &c., and found the use of a strong solution 
with a moderate heat advantageous. It might be possible 
to dissolve the organic body in acetic acid, or other solvent 
not itself attacked, before acting upon it with the chromic 
solution. 

Dr. Muller suggested that the expedient of first con¬ 
verting them into sulpho-aeids might sometimes be 
followed. MM. Fittig and Beilstein had already treated 
xylol with nitric and also with chromic acid, and obtained 
two acid products. 

Mr. Chapman said that it was important to guard against 
the presence of free sulphuric acid in these oxidation pro¬ 
cesses, for the least excess exerted an action on its own 
account. 

Professor Wanklyn described the apparatus used in the 
laboratory of the London Institution for the heating of 
long glass tubes in these and similar experiments. They 
are laid horizontally, whereby an immensely increased sur¬ 
face of contact between two non-miscible liquids is gained, 
and the heat is applied by an outer steam-jacket. 

The Chairman moved a vote of thanks to the author 
and, at an early hour, adjourned the meeting until March 7 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, February 15, 1867. 

The lecture theatre of the Royal Institution was crowded 
on Friday evening, the 15th, to hear a discourse, by Mr. 
Cromwell Varley, on the Atlantic telegraph. On the 
table there were displayed coils of the cable successfully 
laid last year, and of the cable which had been picked up 
from a depth of two miles, having lain at the bottom of 
the sea for twelve months. 

Mr. Varley did not enter into the consideration of the 
mechanical construction of the cable, nor of the plan of 
laying it down, but confined himself to the scientific part 
of the subject, and to the explanation of the difficulties 
which arise in attempting to transmit electric signals 
through great lengths of submerged insulated wire. By 
means of his artificial cables he demonstrated for the first 
time in public how the electric waves travel through. He 
also showed what were the limits imposed by nature to 
rapid signalling. 

A submarine cable is a long Leyden jar whose inductive 
capacity depends upon the specific inductive capacity of 
the insulator (gutta-percha), and upon the quantity used. 
He explained that for a given diameter of gutta-percha 
core, the highest speed of signalling was attainable when 
the ratio of the gutta-percha was to that of the conductor 
as The ratio of the Atlamic cable was a little more 
than f. To double the speed of such a copper conductor, 

it would be necessary to apply a second covering, whose 
diameter was (f)2 = 9» and to treble it a third coat, whose 
diameter was (f)3, was required, and so on. This was 
expressed generally as follows : — 

Thickness of dielectric in flat plates between equal con¬ 
ducting surfaces = d. 

Quantity of electricity absorbed by electro-static in¬ 
duction = Q. 

3 d 
Q 

3 
nd = 

Q 

n 

Cylindrical conductors whose exterior surfaces increase 
with the diameter. 

Thickness of dielectric = d. 

Quantity of electricity absorbed by electro-static in¬ 
duction. 

Ratio of exterior and interior surfaces — r. 
d = Q' 

d+ dr 
Q' 

2 

d+dr+ dr3 

d+ dr +.drn_1 

and generally 

d + dr + .. . drn_1 = d 

O' 
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Light and radiant heat travel through space with a 
definite velocity—electricity does not. The waves of light 
do not flatten out or elongate during their flight over 
millions and millions of miles. For example, suppose the 
star Sirius were suddenly covered with a screen for ten 
minutes and then uncovered again, the star would still 
appear on this earth to shine continuously for about twenty 
years after the screen was applied, when it wmuld suddenly 
be extinguished for just ten minutes and then reappear. 

Electricity, in passing through a cable, begins instantly 
to appear at the distant end, but in strength far too weak 
to be measured. After the lapse of a certain time, definite 
for each particular cable, it begins rapidly to augment in 
power, and continues to approach to a definite limit of 
strength. 

Electricity is popularly supposed to have a definite 
velocity, like light, but it is not so. The question, “ What 
is the velocity of electricity ? ” cannot be answered without 
other conditions are given. For instance, it begins to 
arrive at the distant end instantaneously ; but to reach its 
maximum strength would, strictly speaking, require eter¬ 
nity and a day, while to reach half its maximum strength 
would have occupied a time of 6a—this quantity a being 
a definite time dependent upon the dimensions of the cable. 

In 1854 Dr. Faraday gave a lecture, in wh:ch he 
described a number of experiments which he had made 
with 100 miles of gutta-percha-covered wire, and also 
some experiments upon 1500 miles of line between London 
and Manchester. But on the table before the lecturer was 
an artificial representation of a cable 13,000 miles in 
length, by the aid of wdiich the same phenomena ampli¬ 
fied, and many others, were exhibited. 

A telegraphic cable is a long Leyden jar, one end of 
which is attached to the earth whilst-the other is attached 
to a source of electricity each time a signal is to be pro¬ 
duced. If the cable be connected to a battery for a long 
time, the strength of the charge in the different parts of 
the cable will be nothing at the end next the earth, and 
equal to the full power of the battery at the other end. 
The charges in the other parts of the cable were shown 
by a right-angle triangle, the diagonal line representing 
the potential or charge in the different parts of the cable. 

The lecturer had diagrams showing the rate at which 
the strength of the electric currents augmented or died 
away at the distant end of the c^ble when a battery was 
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applied or removed from the other end. From these dia¬ 
grams and experiments it was shown that to get rapid 
signals the receiving instrument must be very sensitive, 
and the moment a current begins to appear at the distant 
end the rest of the electric wave must be neutralised to 
permit a second signal to follow. This was illustrated by 
an artificial line equal to a cable like the Atlantic, 13,000 
miles long. 

This line was divided into eleven sections, and ten re¬ 
flecting galvanometers were inserted at equal distances 
along it. 

To familiarise the audience with the relative position of 
the galvanometers, Mr. Yarley called No. 1 Gibraltar ; 
No. 2, Malta; 3, Suez; 4, Aden; 5, Bombay: 6, Cal¬ 
cutta ; 7, Rangoon; 8, Singapore; 9, Java; and 10, 
Australia. 

A long telegraphic cable is a long Leyden jar of great 
resistance—so great that instead of electrical charges rush¬ 
ing in and out almost instantaneously, as is the case with 
ordinary Leyden jars, an appreciable time is necessary to 
convey a decided charge through so long a conductor to 
the distant end. The artificial representative consisted of 
eleven resistances and ten immense condensers, or Leyden 
jars, connected between the resistances and the earth. 
There was also an artificial representative of the Atlantic 
cable. The latter consisted of eleven resistance coils, the 
former of eleven glass tubes filled with water connected 
in series. By moving a handle the condensers could be 
applied to, or removed from, these junctions. 

On depressing an ordinary commutator key, the cable 
was removed from its connexion with the earth, and a 
positive current allowed to flow into the line. On de¬ 
pressing a second key, a negative current rushed in ; whilst, 
when both the keys were at rest, the cable was simply con¬ 
nected with the earth. The ten reflecting galvanometers 
were placed one above the other, and a bundle of rays from 
the electric lamp was thrown upon the ten mirrors, each 
of which reflected a little sun-like spot upon a large white 
screen, forming, when no current was passing through the 
cable, a straight vertical line of luminous points. On 
pressing the right hand, or positive key, the upper spot, 
which was named Gibraltar, almost immediately responded; 
and when it had travelled about thirteen inches over the 
screen, the second spot, Malta, began visibly to move, the 
third Spot, Suez, following later still. It was, however, 
fifteen or sixteen seconds before any decided motion or 
current was noticed at the Australian end of the line. 
Aftertthe lapse of a minute, a powerful current was rushing 
out at the Australian end. The English end was then 
removed from the battery, and connected with the earth, 
and quickly after the Gibraltar spot rushed across to the 
other side of the screen, indicating the rushing back of a 
powerful current to the earth. This was followed shortly 
afterwards by Malta, Suez, and Ad n. Bombay came 
only as far as the zero line. The currents in the different 
parts of the cable were flowing out at each end, leaving 
Bombay neutral. It was some minutes before the cable 
discharged itself sufficiently to allow the ten spots to come 
near enough to the zero line to admit of a second experi¬ 
ment. 

When a succession of signals was sent into the cable by 
alternately depressing and elevating the key, for periods 
of five seconds each, these impulses produced waves 
which could be distinctly traced as far as Aden, where 
their individuality became lost. The little spots beyond 
this station showed the presence of a current resulting 
from the combination of these successive waves. Mr. 
Yarley then pointed out the methods of clearing the line 
after each impulse. In 1853-54 he invented a plan which 
c. nsisted of sending after each positive current a negative 
current—a plan which is now generally used in working 
submarine lines, except the Atlantic. 

In 1856 he invented a plan which consisted of sending 
a strong positive current of definite duration into the line, 

followed by a weak positive current to produce a signal, 
this being followed by a strong negative current, succeeded 
by a weak negative current to clear the line. This system 
was a great improvement upon the former. 

In 1858 Professor Sir William Thomson proposed the 
use of three currents of equal duration but irregular 
strength and alternate signs, which produced a still more 
rapid result. 

In 1863-64 Mr. Yarley found, by experiments on his 
artificial line, that by using a succession of four or five 
currents, all of the same strength but varying in duration, 
greater rapidity could be secured. For example, first a 
positive current, followed by a negative of longer duration, 
followed again by a positive current of much less dura¬ 
tion, then a shorter negative current, and that again by a 
very short positive current, produced a succession of posi¬ 
tive and negative waves throughout the line ; the result of 
all of which was at the Australian end one very small 
positive wave, perfectly distinct, the rest of the line being 
left almost immediately entirely free from all traces of elec¬ 
tricity, ready for the instant production of a second signal. 

The lecturer roughly calculated the proper duration of 
the currents by the aid of a w'atch, and the luminous dia¬ 
gram showed how the line was filled with a succession of 
positive and negative waves, each of which quickly neutral¬ 
ised its neighbours. 

This operation of discharging has been expedited to 
such an extent by means of the instrument known as the 
“curb key,” that the great wave can be arrested at the 
distant end of the cable before it has arrived at of its 
proper height, and the line left clear for another signal 
almost immediately after. This was illustrated by the 
Australian line. 

When the condensers were removed from the line— 
which was equivalent to lifting the cable out of the ocean 
—the ten stations gave simultaneous and apparently instan¬ 
taneous electric indications. 

This was very prettily illustrated on the artificial 
Atlantic cable, by placing a Geisler’s vacuum tube in the 
place of a telegraph instrument at the “ Newfoundland” 
end of the line. 

This tube was found by experiment to resist the passage 
of an electrical current until its strength amounted to 
somewhere between 390 and 400 Daniell’s cells. A bat¬ 
tery of 800 Daniell’s cells was connected with the cable, 
after which several seconds elapsed before any indication 
of its having reached Newfoundland was visible in the 
Geisler’s tube; but as soon as the power at that end 
amounted to half the power of the battery at the English 
end, a beautiful violet flame was seen illuminating the 
tube. 

The English end was then suddenly connected wfith the 
earth through a second Geisler’s tube, when both tubes 
were seen shining brilliantly at first, but gradually declin¬ 
ing as the charge in the cable decreased. 

The Newfoundland end of the cable was the first to go 
out, and the English end continued to shine for a second 
or two after, because the potential of that end, when first 
connected with the Geisler’s tube, was greater than that 
of the Newfoundland end, because it was nearest to the 
battery. The moment the condensers were removed, the 
speed was instantaneous. When the condensers were 
charged with the 800 cells, and discharged through a 

a brilliant splash, a loud report, and a hole 
in the'tinfoil half an inch in diameter was the result. 

The lecturer then showed his invention for preventing 
the disturbance arising from earth currents, and for 
expediting the signals through the cable, which did not 
record the strength of the current, but “the rate of incre¬ 
ment and decrement of potential.” 

He placed a reflecting galvanometer between the distant 
or “ Newfoundland ” end of the cable and the earth (this 
being the usual mode of connecting telegraph instruments), 
and also a second one with a “ condenser ” between it and 
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the earth. At the English end there was an apparatus 
which produced currents through the cable similar to 
those produced on telegraph circuits by the Aurora Borealis 
and other causes. These experiments were very conclu¬ 
sive ; the slow but large wave of the earth current was 
seen to produce scarcely any action upon the galvanometer 
with the condenser, while the ordinary one was seen 
running 20 feet on either side of the scale, in consequence 
of the earth currents. 

The small weaves on the back of the great swell of the 
earth currents were, however, perfectly disentangled, by 
this simple contrivance, from the great slow-rising wave, 
and the signals were perfectly legible on the one instru¬ 
ment while illegible on the other, whose image ran wildly 
over the wall of the Institution. In addition the signals 
were transmitted more rapidly and clearly by this arrange¬ 
ment. 

In concluding, Mr. Yarley remarked that it was upon 
the data furnished by this artificial cable that he had de¬ 
signed the present Atlantic cables, and that without it he 
could not then have guaranteed eight words a minute 
without a core whose conductor and insulator were each 
60 per cent, greater than the present, which consisted of 
300 lbs. of copper and 400 lbs. of gutta-percha to the mile ; 
and he added that it was at least some reward for the 
years of arduous labour he had had in connexion with this 
great enterprise, to find that everything he had predicted 
as to the capabilities of the ^cables had been entirely 
verified. 

SOCIETY OF ARTS. 

On the Synthesis and Production of Organic Substances 
and the Application which some of them receive in Manu¬ 
factures, by Dr. F. Crace Calvert, F.P.S., F.C.S., #c. 

Lecture II. 

On the Transformation of Neutral Substances. 

The object in this evening’s discourse is to invite you to 
examine with me the valuable, varied, and curious trans¬ 
formations which one substance is capable of undergoing, 
and which have been brought out through the study of 
its chemical nature and composition ; and what, I hope, 
will render these transformations especially attractive is 
the fact, that they have reference to the reproduction of 
substances which are either found abundantly in nature, 
or which have received numerous and useful applications 
in arts and manufactures. The substance which I refer 
to is starch, a white, granulated substance, insoluble in 
water, which undergoes no change or decay, if kept dry, 
even for centuries, but which, when damp or brought into 
contact with water, rapidly undergoes decay. Starch, 
when boiled for a few minutes with eight or ten parts of 
water, and the whole allowed to cool, forms a jelly, 
which gives a magnificent blue colour with iodine. This 
colour has been the subject of much study by chemists, 
owing to the fact that it disappears when heat is applied 
to it, and that it reappears as the liquor cools. It is so 
brilliant that many attempts have been made to apply it 
in some form or other in arts and manufactures ; and in 
some of my previous lectures I have described some of 
them. Starch, as you are aware, is most abundantly 
found in nature, especially in the grains of cereals, such 
as wheat, barley, oats, &c.; it exists also in large quantities 
in bulbs, such as potatoes ; and in leaves, fruit, stems, 
and roots. It is easy to conceive that such a substance 
should have been devised by the Creator, first to preserve 
and then to feed the young germs contained in seeds ; for, 
as I have just stated, it is unalterable by time if kept 
in a dry condition, whilst it undergoes the most rapid 
transformations if placed under certain circumstances, or 
if it comes in contact with certain chemical agents. Of 
this we shall have, as we proceed, most interesting instances, 
especially when we examine the transformations which 

starch undergoes during the germination of seeds and in 
the ripening of fruits ; but, to enable you to understand 
thoroughly these transformations, allow me to call your 
attention to some of the transformations which starch 
undergoes by purely chemical action, and then we shall 
apply them with better success to the chemical changes 
which take place in nature under vital action. 

When starch is mixed with hot water, and a few 
thousandths of an acid, especially vitriol, are added, the 
globules of the starch are swollen; they burst; and the 
more soluble portions of the amylaceous matter are trans¬ 
formed into what is called soluble starch, the liquor 
losing its opaque appearance and becoming transparent. 
I may mention that it is a similar transformation that 
renders the Glenfield patent starch so much appreciated 
for stiffening net and other similar fabrics, owing to the 
circumstance that they are stiffened without becoming 
opaque. Let us now proceed to examine what takes 
place if the proportion of acid is slightly increased, and 
the heat continued for a short time; we shall find that 
the starch is susceptible of undergoing a further mole¬ 
cular change, the liquor assuming a slight yellow tinge, 
and instead of giving with iodine a bright blue colour 
it yields a rich crimson, the starch having become con¬ 
verted into what chemists called dextrin. This transfor¬ 
mation is purely molecular; nothing is added to or 
subtracted from the original elements of the starch. But 
if, instead of stopping the operation at this point, we still 
continue to boil for, say, three or four hours, we shall find 
that the liquor will gradually cease to yield a colour with 
iodine, and when it has entirely ceased to do so, if we 
neutralise the slight acidity of the liquor by adding to it 
a little chalk, and by filtration remove the gypsum deposit, 
we shall observe that the liquor has a decided sweet taste, 
and that we have transformed the starch into glucose, or 
what is often called grape-sugar because it is found in 
grapes, fruit-sugar because it is found in most fruits, dia¬ 
betes-sugar because it is found in diabetes. This interest¬ 
ing transformation of starch into sugar is carried on, on 
the Continent, on a most extensive scale, thousands 
of tons of glucose being manufactured annually, which 
are used by brewers as a means of producing a cheap 
and frothy beer ; and allow me to add, “ under the rose,” 
that it is also employed—and that not with advantage to 
the consumer—to adulterate honey. In England glucose 
is not manufactured, in consequence of the restrictions 
imposed on it by Government and the excise laws, but 
I must not forget to state that when the transformation 
of starch into glucose is effected on a commercial scale, 
the apparatus employed is such as to enable the manufac¬ 
turer to use a slight pressure, experience having demon¬ 
strated that this transformation is much more rapid under 
the influence of a slight increase of pressure, and there¬ 
fore the manufacturer avails himself of it. You will 
remember, no doubt, that in several of my previous lectures 
I have drawn your attention to the fact, that many 
chemical transformations are brought about or facilitated 
by an increase of pressure, easily obtained when the mass 
acted upon is confined in vessels so constructed as to pre¬ 
vent the vapours from escaping. 

The transformation of starch into dextrin is also effected 
by other means. Thus, if it is submitted to the action of 
a heat of about 400°, it undergoes the same isomeric 
change, and is converted into dextrin; this transformation 
is most important, and is carried on, on a most extensive 
scale, in Lancashire and the north of England, a cheap 
substitute for gum-arabic being thus placed in the hands 
of calico printers to thicken their colours, and to enable 
the workman to apply them on the surface of fabrics, 
either by means of rollers or engraved blocks. As the 
orange-yellow colour assumed by wheaten starch and 
potato farina under the influence of heat is often objection¬ 
able in a practical point of view, manufacturers mix the 
wheaten starch, or the farina, with a small quantity of 
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acid, and, after having dried, the whole, submit the mass 
to a comparatively low temperature, when the transforma¬ 
tion of insoluble starch is effected, and soluble dextrin, 
nearly colourless, or patent gums, as they are called, are 
produced. Eor more technical details I must refer you 
to a paper which I had the honour of reading on the 
subject a few years since before this Society.* 

It is scarcely necessary that I should state that starch 
is converted into dextrin and then into sugar under the 
influence of peculiar ferments. You will, I am sure, 
remember that I explained these transformations when 
speaking of the action of the saliva, and also that of 
the pancreatic glands, in my lectures on animal physiology 
last year. You are also, I know, perfectly aware that it is 
a similar transformation which takes place in the brewer’s 
vat under the influence of the albuminous ferment called 
diastase, when malt is converted into the saccharine fluid 
which is called “wash,” and which is ultimately con¬ 
verted, by boiling with hops and fermentation, into that 
national fluid called beer or ale. With these facts before 
us wre can not only appreciate the value of starch, in seeds, 
plants, and fruits, but follow with interest the changes 
which it undergoes in order to become useful in the ger¬ 
mination of the young plant, or in the ripening and 
sweetening of fruits. Most seeds—indeed, I may say, all 
seeds—contain essentially two elements, one called starch 
and the other albumen, a substance, as you are aware, 
which in the animal kingdom characterises the white of 
egg and the serum of blood. When a seed is placed in 
moist soil, and a gentle heat surrounds the whole, the 
albumen undergoes a molecular modification, and becomes 
a ferment, which differs from common albumen by the 
fact that it requires a much higher temperature to coagu¬ 
late it. Under the influence of this ferment and the joint 
action of heat and the moisture which surrounds the seed, 
the starch is converted first into dextrin, and then into 
sugar—or, in other words, into such substances as are 
soluble, susceptible of being absorbed, fixed, and trans¬ 
formed into such elements as will constitute the tissues 
of the young plant. I shall have the pleasure of showing 
you, as we proceed with this lecture, that when one che¬ 
mical equivalent of starch has fixed two equivalents of 
water, and has thus been converted into sugar, it can un¬ 
fold itself with great facility into either three equivalents 
of acetic acid or tw'o equivalents of lactic acid, as shown 
by the following table :— 

Sugar ^12^12^12 
Acetic acid, three equivalents . C4H404 
Lactic acid, two equivalents . C6H606 

These acids, or similar ones, dissolve the lime and other 
mineral matters surrounding the seed, thus carrying to the 
young germ those mineral elements which it required to 
become a young plant, which, when once it has grown out 
of the seed and of the soil which surrounds it, puts forth 
leaves, which are susceptible of absorbing the carbonic 
acid of the atmosphere, thus fixing its carbon, which con¬ 
stitutes the framework of the young plants. This carbon, 
united with the elements of water and nitrogen, gives rise 
to all the vegetable substances necessary to constitute the 
vegetable matter of full-grown plants. 

The ripening and the sweetness of fruits are due to the 
conversion of starch into sugar ; but although this conver¬ 
sion is effected by the presence of acids in the fruit, still 
they are not exactly the same as those which exist in the 
young seed, and therefore this peculiar transformation of 
starch into sugar in fruits deserves our special notice. The 
predominant acid in green fruit is called malic acid, which 
partly disappears as the fruit proceeds towrards its matura¬ 
tion, whilst the greater part unites with the sugar it has 
helped to produce. 

In fruits and in bulbs there exists another substance 
which presents to us a peculiar interest. It is a w'hite, 

* See Journal, vol. viii. p. 87. 

gelatinous mass, insoluble in wrater, and is called pectose. 
It is also accompanied in fruits and bulbs by its ferment, 
called pectase, the same as starch is accompanied by its 
ferment, called diastase. As time proceeds, the pectase 
acts upon the pectose, and converts the insoluble substance 
pectose into the soluble substance called pectine, which is 
a neutral substance, but which in its turn is converted 
into an acid called pectic acid. This acid, in connexion 
with malic acid, sometimes converts the starch contained 
in fruit into sucrose, or cane sugar, fructose, or fruit sugar, 
which I may here state differs from cane sugar in not 
crystallising with the same freedom, is not so sweet, and 
also contains two chemical equivalents more of water. 
The transformations of pectose into pectine and pectic acid 
are isomeric changes, and therefore are most easily effected 
in nature. The following table will clearly demonstrate 
the truth of this assertion :— 

Pectose . . . C64H40O56,8HO 
Pectine . . , C64H40O56,8HO 
Pectic acid . . C64H40O56,4HO 
Metapectic acid. • ^64H40O56,i 6HO 

(To be continued.) 

ACADEMY OP SCIENCES. 

February 18, 1867. 

(Prom our own Correspondent.) 

Tele news of the death of Madame Pelouze, which took 
place almost suddenly in the night of the 17th-18th 
inst., spread a gloom over the proceedings of the Academy 
in the Hall of Sciences, where the illustrious chemist 
possessed as many friends as professional brethren. Each 
feels that he loses the most excellent of companions, and 
takes a lively part in the general grief. 

An amateur astronomer has recalculated the elements of 
the comet recently discovered at Marseilles, and finds 
some resemblance between it and the comet of 1771. 

The Baron del’Epine gave some details on the ossiferous 
beds discovered by him in the grottoes or caverns above the 
Lac de Bourget, in Savoy. He found there human bones 
and those of carnivorous animals, fragments of bricks 
similar to those which enter into the construction of the 
Roman hot baths of Aix, which date as far back as the 
second century of our era. 

M. Henri Sainte-Claire Deville analysed in a few words 
a new note on the density of vapours. It refers to the 
chlorides of niobium and tantalum; and the results ob¬ 
tained by the celebrated chemist agree in every respect 
with those of M. Marignac, of Geneva. 

M. Dumas presented the hydrological map of the depart¬ 
ment of the Seine, very carefully got up by M. Delisle, 
engineer of mines. A great innovation is, that M. Delisle 
gives at every five metres the depth at which, by sinking 
a well or boring, one is sure to find water; it is an im¬ 
mense service rendered to proprietors and manufacturers. 

M. Combes, Director of the Imperial School of Mines, 
presented to the Academy a bcok which he has just pub¬ 
lished, through Bouchard-Huzard, under the title of 
“Essay on the Mechanical Principles of Heat, and of its 
Practical Applications.” “ My aim,” said the author, 
“ is to popularise among engineers and constructors of 
machines a theory to which they cannot remain much 
longer strangers, and which should, in fine, pass into the 
instruction of our schools. Consecrated, at the present 
day, by its accordance with phenomena observed since it has 
been established, as well as with facts anciently known, of 
which it alone furnishes a sufficient explanation, it brings 
to light the enormous losses of heat which take place in 
our steam engines, even the most improved, shows the pro¬ 
gress which remains to be made, assigns its limits, and will 
lead, no doubt, to its realisation. . . I have, above all, 
had a view, in the editions of this work, to simplicity and 
clearness. I confine myself to the exposing the general 



io6 Academy of Sciences—Notices of Books. ( Chemical News, 

1 March 1, 1867. 

principles, the facts which appear at present definitively 
established in science, and the practical consequences 
which follow therefrom. 

M. Davanne sent his photographic annual for 1867, 
published by M. Gauthier-Villars. It is an excellent 
little volume, which contains, in a convenient form, a mass 
of useful information, which photographers and chemists 
will with difficulty find elsewhere. Printed upon strongly 
sized paper, it will bear all observations to be written in 
ink; and a few blank pages left expressly in the formulary 
are very convenient to receive any modifications that prac¬ 
tice may suggest. The first portion gives the general 
state of the photographic world, societies, sciences, 
meetings, recompenses, patents, publications, and journals. 
In the second part, the author gives a comparative essay 
upon the most brilliant facts and the important progress 
which have taken place during the preceding year, with 
indications of the sources from which they have been ob¬ 
tained. The third part comprises a general formulary for 
the wet and dry negative processes, with tables very use¬ 
ful to the photographer desirous of making his own pre¬ 
parations or of verifying the products. 

Thus we perceive that this seance has been a very poor 
one; let us enliven it a little. In quitting it, we thought 
proper to reproach M. Fremy for having preserved for 
silicic acid the formula Si03. We said to him, “ You are 
quite aware that with the numbers of molecules of silicium 
and oxygen given by this formula, it is absolutely impossible 
to constitute a molecule of silicic acid. You know that 
M. Marignac, of Geneva, Henry Rose, and others, have 
concluded, from very long researches, that the only possible 
formula is Si02.” “ This may be true, perhaps, and it is 
true ; but it is so inconvei\ient to change old habits.” Nothing 
is, in fact, more convenient than error; nothing is often 
more austere than the truth. This is how routine goes 
on perpetuating errors, barring the access to true progress, 
even in the less exact sciences. How many thousands of 
chemical formula) are more impossible than that of silicic 
acid ; and how many thousands of errors proceed from the 
inkstands of chemists ! 

We learnt yesterday that the Lalande medal has been 
awarded by the Section of Astronomy to the Astronomer- 
Royal of the East Indies, M. Maclear, for the great work 
of triangulation, and the measurement of a meridian, that 
he has published. 

We are now at the 19th February, and the Academy of 
Sciences has not yet held its annual public meeting for the 
distribution of prizes, which, according to the regulations, 
should take place, at the latest, in December. How does 
it happen that the learned bodies in France are so negli¬ 
gent ? 

NOTICES OF BOOKS. 

A New Chemical Nomenclature. By S. D. Tillman. 

Albany (U.S.) : C. Yan Benthuysen and Sons. 1866. 

We will try, as briefly as may be, to give an outline of the 
proposed scheme, but to understand it thoroughly the 
whole of Mr. Tillman’s pamphlet should be carefully read. 
To quote from the context, the first words are, “The 
present seems very opportune for the introduction of a 
nomenclature which will more completely methodise the 
science of chemistry.” “ The nomenclature now presented 
is the result of an attempt to obviate the continual em¬ 
barrassment attending the prosecution of chemical studies,” 
and so the writer resorted to mnemonical methods. The 
present time is by far the best for the change, for “ the 
meaning of the new notation being definitely fixed, while 
the nomenclature may be said to be still in the transition 
state, an atomic system of names, intended to supply the 
place both of the notation and the old nomenclature, is sub¬ 
mitted for candid and critical examination.” “This work 

was accomplished in a true conservative spirit, by building 
the new structure from old materials.” The system is based 
on abbreviations of the universally received names of the 
chemical elements and symbols, with modifications found 
to be necessary. “The name of each chemical element 
given, not to its mass but to a minimum combining 
proportion called an atom. Thus the atom becomes the 
unit of measurement, and starting-point of the scale in 
each series of compounds.” The atomic name of each 
metal consists of two syllables and ends with an m, but each 
“ metalloid's ” name terminates with a different consonant. 
In passing we must rernark that Mr. Tillman uses the 
expressions “ metalloid and atomoid.” Thus the terminal 
consonant of fluorine is F, of bromine B, and of sulphur S, 
&c. The number of atoms of any element in a compound 
body is designated by the vowel immediately preceding its 
terminal consonant; the numerical value of the vowel 
advances with the alphabetical order : thus, A to U 
expresses 1 to 5, 5 to 10 by the same vowel with the full 
sound. For example, the iron in ferrous oxide is expressed 
as ferr-a-m, that in ferric oxide as ferr-e-m, F5 = ferr-u-m, 
Fe6 = ferr-ea-m (a), Fe7 = ferr-ee-m, Fe8 = ferr-ei-m, Fe9 
= ferr-eo-m, Fe10 = ferr-eu-m. The long values of 
the vowels are taken for numbers above jo ; thus, au = 16 
(6 + 10) and 00 = 18(9 + 9). X is used with a vowel 
preceding it as an exponent, giving a progression; so 
10 = ax, 20 = ex, 70 = eex, 80 = eix. Qu expresses the 
hundreds to, and including, 1000, by prefixing and suffixing. 
Thus, Mr. Tillman expresses 1080 by euqueix. We have 
shown how the metals are named, and the various atoms 
combining expressed, by this system, so we presume that 
an alloy of 1080 parts of zinc to 930 parts of copper would 
be zinceuqueixm-cupreoquixm ; of course a more simple 
ratio exists in this case—i.e., 108 : 93—but in a complex 
alloy such simplicity of ratio could not be attained. The 
non-metallic elements are named thus, fluoraf or af, sulp-a-s 
or as, phosph-a-p or ap. If the symbolic letter cannot be 
used, as the H in hydrogen (so getting hydrate), 1 is used 
to denote the lightest of substances, and d the densest, 
getting H = hydral or al, Cl = chlorad or ad, I being vola¬ 
tile, producing violet vapour, dav or av ; oxygen is oxat, 
being the name of a single a£om, or “ the atom par excel¬ 
lence." An atom of selenium is selaz ; it bears a strong 
resemblance to sulphas or as, expressed by similar sounds 
as, az. 

These examples will suffice to show the author’s drift. 
An additional character is used for each of the compounds 
of carbon and hydrogen. One example will suffice to 
show the most plausible use of this nomenclature. 

3. The chromium atom, properly chromam, may be 
contracted to chram, which is especially convenient in 
denoting chromates. 

Protoxide of chromium (chromous oxide), chramat. 
Magnetic oxide of chromium (chromoso-chromic oxide), 

CrgO^ — Chr-i-m-o-t. 
Sesquioxide of chromium (chromic oxide), Cr203 = 

Chr-e-m-i-t. 
Monochromate of sesquioxide of chromium, Cr306 = 

Chrimeat. 
Bichromate of sesquioxide of chromium, Cr409 = 

Chromeot, 
Neutral chromate of sesquioxide of chromium, Cr5012= 

Chrumoit. 
Acid chromate of sesquioxide of chromium, Cr6015 = 

Chreamyut. 
Chromic acid, Cr03 = Chramit. 
The author calls the residue of a molecule a torso ; he 

thus writes phosphil, apt'1', from its atomicity being equal 
to the difference between the normal saturating power of 
its components ; so hydroxyl H'O" = alt'. Theoretically 
considering butyl as (CH"2 CH"2 CH’2 CH2) + H, it 
becomes ochal' ; ochet being butylic acid, acetic acid 
is achet, and amylic uchet, rutilic being euchet. 
“ Apparent abnormal action, for instance, in the case 
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of &c., may be accounted for by supposing an 
even number of atoms of oxygen, 06, in alternately 
opposite polar conditions, to be united with l20.” Great 
are the powers of theory ! and certainly the applications of 
Kekule’s new views are almost limitless ; for we are told 
that, in the case of the hydride of copper, cupramal, a 
dyad metal plays the part of a monad. It will supply a want 
of the mineralogist; for by this method Fe3S4, a magnetic 
iron pyrites with no systemic name, becomes on direct 
principles ferrimos, and another unnamed variety, Fe7S8, 
is ferreemeis. The author’s enthusiasm, however, carries 
him a little too far. It may be all very well to write 
down bihydrochlorate of bibromoterchloronaphthaline 
(C10H3Br2Cl32HCl), or for Hg4H<Cl2N202 tetramercurio- 
tetrahydric-dioxidichlorodinitride ; and the proposed sub¬ 
stitutions hygomoledent and eurulebod are certainly 
shorter ; but, if the composition is known to him, 
a practical chemist would express the formula at once, and 
so give more precise information with infinitely less effort; 
and there certainly would be no need for bearing any such 
name in mind. Equations also are abolished. “ William¬ 
son's original view of the constitution of ethers is expressed 
by the following:—Sodam - echalt with echal yields 
sodama and echalemat.” The author gives the following 
reasons for the adoption of this scheme :—(1) It would be 
the chemist’s shorthand—for example, C02 is pronounced 
with three syllables, and garet (i.e., C02) with two, &c. 
(2) Chemical equations will be abolished, objected to on 
principle by some chemists. (3) Its use in conversation 
would soon correct many vulgar errors, and inculcate, by 
mere imitation and habit, clearer views of combinations. 
“ When one]designates laughing-gas by genat, he announces 
at once several facts not indicated by the old names, 
nitrous oxide or protoxide of nitrogen.” (4.) Chemical 
-writers who are obliged to study brevity of expression will 
appreciate the saving of pen- and type-work by its use— 
e.g., announcement of a late scientific achievement:— 

Lossen has succeeded in Lossen has succeeded in 
replacing [an atom of hydro- replacing [al in ilan by alt; 
gen in ammonia by an atom thus forming altelan]. 
of hydrogen and oxygen or Type. 
hydroxyl ; thus forming al | 
hydroxalamir.e]. al > an—O- 

al J 
It is, indeed, proper tosay that the authorhasproved “ the 

copiousness and capacity” of the new scheme, and we 
owe it to him in the barest justice to say that the scheme as 
a mnemonic scheme appears perfect ; and that it is not more 
complex than such a scheme of necessity must be. The 
work has had bestowed upon it the greatest labour, thought, 
and knowledge; and, whether it be adopted or not, the 
thanks of the chemical world are due to Mr. Tillman, 
whatever its verdict may be, for giving them the oppor¬ 
tunity of forming a correct judgment on the feasibility of 
any such scheme. But for our parts we think that although 
our ears might in time get accustomed to the seeming 
strangeness of the terms and their want of resemblance to 
anything to which we have been in the habit of attaching 
iqeas—or, to go further, if in all future books the new name 
were added in italics, in lieu of the ordinary symbols which 
now involve the use of figures not often read easily, with 
the old name of the body—objections to its adoption would 
remain still. In the first place it is founded on shifting 
theories—i.e., of complex organic nomenclature. 2nd. 
The tendencies of theoretical chemistry are in a totally dif¬ 

an 

ferent direction—to a mathematical, not mnemonic, expres¬ 
sion of facts. 3rd. The chemistry of the old authors 
would be more than ever unavailable. 4th. The present 
rooted stage of chemistry will not allow a total revolution. 
5th. A universal adoption, all but unattainable, is 
absolutely necessary for its success. 6th. Chemists 
would not only have to learn something fresh, but also 
unlearn all that they know, in as far as words express facts, 
not the facts themselves. 7th. It is, as the author states, a 

shorthand, and we should immediately have A.’s, B’s, and 
C.’s systems also. Any one of these objections is in itself 
fatal to any scheme of the kind. We would also remind 
Mr. Tillman of what he says in allusion to the present 
changes in nomenclature now gaining ground. “No sweep¬ 
ing innovation which changes or perverts the meaning of 
old terms, rendering old and familiar works on chemistry 
comparatively worthless, and which tends to eradicate 
fundamental ideas, will be accepted by the present gene¬ 
ration ; ” neither do we think it will be by any future gene¬ 
ration. 

NOTICES OF PATENTS. 

1446. Composition for Beautifying the Complexion. J. 
Lewenberg, Upper Berkeley Street, Portman Square, 
London. (Not proceeded with.) Dated May 23, 1866. 

The composition consists of—Pulverised egg-shells, one 
pound; calcined magnesia, two ounces; terra alba, one 
pound ; marsh-mallow root, one pound; orris root, one 
pound; gum benzoin, half an ounce; rose-water, one 
pint; otto of rose, five drops ; cascarilla root, quarter of 
an ounce. The proportions may be varied. A complexion 
beautified with the above concoction would be an interest¬ 
ing subject for exhibition at some scientific society. 

1495. Composition for Removing Incrustations and Pre¬ 
venting the Formation of the same in Steam-boilers. 
G. Haseltine, Southampton Buildings, Chancery Lane, 
London. A communication. (Not proceeded with.) 
Dated May 29, 1866. 

This is a mixture of baryta, sal ammoniac, sugar, and lye, 
which is to be added to the water in the boiler, when it 
not only prevents incrustation forming, but removes any 
that may already be there, and so considerably diminishes 
the risk of explosions. We confess we do not see the mode 
of action of this mixture. 

1615. The Purifying of Ammoniacal Liquor by an Improved 
Process, and the Application of such Purified Ammoniacal 
Liquor to the Purifying of Coal Gas. G. D. Malam, 

Halifax, Yorkshire. (Not proceeded with.) Dated 
June 14, 18 66. 

Thts invention consists in the use of a “ desulphurating 
scrubber,” open at the top and partly filled with coke, into 
which a stream of ammoniacal liquid is caused to flow 
through a rose, and is met near the bottom by a strong 
current of air, which effectually desulphurates it. When 
coal gas is passed through the resulting liquid, the 
sulphuretted hydrogen and sulphur compounds are effec¬ 

tually removed. 

1646. Mode of Transmitting Messages by the Electric or 
Magnetic Telegraph. F. J. Bolton, Bruton-street, 
London. Dated June 19, 1866. 

This relates to the employment of a tabulated code of 
signals in telegraphy. Words and letters are expressed 
by groups of figures, which are telegraphed, as in the 
Morse system, by dots and dashes. The advantages 
claimed are a greater speed of transmission and less 

liability to error. 

1628. Method of Treating Permanent Inflammable Gases, 
whereby greater Heat is obtained therefrom. B. F. Stevens, 

Henrietta Street, Covent Garden, London. A com¬ 
munication. Dated June 15, 1866. 

In this invention steam is mixed with the gas just before 
burning, by which, it is stated, a much greater heat may 

be obtained. 

1639. Manufacture of Pigments. J. E. T. Woods, Cam¬ 
berwell Grove, Surrey. Dated June 18, 1866. 

This is a plan for utilising the lead deposited from lead 
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furnaces by treating it with, common salt. A chloride of 
lead is thus formed which is suitable for making white 
pigments. 

1707. Preserving Animal Substances. H. Medlock.. 

Tavistock Square, London, and W. Bailey, Wolver¬ 
hampton. Dated June 27, 1866. 

This invention relates to the preservation of various 

animal substances by means of a solution of bisulphite of 

lime and gelatine, or bisulphite of lime and common salt. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

231. J. Greenshields, Glasgow, N.B., “An improved 
compound or combination of materials to be used for the 
production of illuminating gas.” 

241. C. E. Brooman, Fleet Street, “ Improvements in 
the manufacture of soap.” A communication from A. 
Phillipe and G. Forlier, Lyons, France.—Petition recorded 
January 29, 1867. 

3232. T. Gray, Wandsworth, Surrey, “ Improvements 
in the preparation of bleaching materials or compounds.” 
—Dec. 7, 1866. 

330O. E. Meldrum, Bathgate, Linlithgow, N. B., “Im¬ 
provements in the manufacture of gas for illuminating 
and heating purposes.”—Dec. 15, 1866. 

242. E. de Neve, St. Mary-at-Hill, London, “ Improve¬ 
ments in producing certain colours from aniline and coal 
tar.”—Jan. 29, 1867. 

Notices to Proceed. 

2540. W. Hope and H. Browning, West Drayton, 
Middlesex, “ An improved composition to be substituted 
for ordinary paints.”—Petition recorded October 3, 1866. 

2536. C. E. Brooman, Fleet Street, “The production 
and application of an imponderable fluid, together with 
the apparatus or means employed therein.” A communi¬ 
cation from M. Ziegler, Paris.' 

2696. G. W. Shinner, Strand, Middlesex, “ Improve¬ 
ments in the means of, and apparatus for, utilising sewage 
matters and liquids.” 

2607. T. Outram, Grutland, near Halifax, Yorkshire, 
“Improvements in the manufacture of cast iron.”— 
October 9, 1866. 

2656. J. Dale and J. G. Dale, Manchester, “Improve¬ 
ment in sulphuring yarns and fabrics.”—October 13, 1866. 

2669. G. T. Bousfield, Loughborough-park, Brixton, 
Surrey, “ Improvements in the manufacture of green 
and blue colouring matters.” A communication from 
A. Poirrier and C. Chappat, jun., Rue d’Hauteville, Paris. 

2671. A Swan, Kirkaldy, Fifeshire, “Improvements in, 
and in apparatus for, evaporating or recovering lees.”— 
October 16, 1866. 

2681. J. Slessor, Glasgow, N.B., “Improvements in 
distilling alcoholic spirits.” 

2683. J. Hamilton, Glasgow, N.B., “A new and im¬ 
proved fuel.” 

2686. C. A. Girard, Rue des Ecoles, Paris, “ Improve¬ 
ments in the manufacture of blue colouring matter.” 
Partly a communication from G. de Laire, Rue de Sevres, 
Paris.—October 17, 1866. 

2745. H, D. Plimsoll, Great Ormond-street, Middlesex, 
J. B. Davies, Gresham-street, London, and W. R. Dawson, 
Homerton, Middlesex, “ Improvements in extracting 
metals from titaniferous iron, sand, or minerals containing 
metals.”—October 24, 1866. 

2756. H. Phillips, Clyst, Honiton, Exeter, “Improve¬ 
ments in the preparation of deodorising materials, and in 
the manufacture of gas.”—October 25, 1866. 

2773. J. Wagener, Wellclose-square, Middlesex, and 
G. J. Firmin, Millwall, Middlesex, “Improvements in 
sugar refining.”—October 26, 1866. 

3269. J- Baggs, High Holborn, Middlesex, “Improve¬ 
ments in the manufacture and treatment of hydrochloric 
and nitric acids.”—December 13, 1866. 

128. B. Lieton, Rue de Houblon, Brussels, “An im¬ 
proved composition to be employed in welding or solder¬ 
ing iron upon iron, steel upon steel, and iron upon steel.” 
—January 18, 1867. 

CORRESPONDENCE. 

. Standard Thermometers. 
To the Editor of the Chemical News. 

Sir,—Having had standard thermometers verified both 
at Kew and also by Mr. Glaisher, I can confidently assert 
•that the difference between the zeros given in the two 
cases is very small indeed. The zero points of all thermo¬ 
meters, as a rule, rise in a month or so after the instru¬ 
ments are made. This rise varies generally between 
and 20. The bulbs of the best thermometers should be 
blown some months before the instruments are pointed. 
In this manner the greater part of the error may be avoided. 
Even after all due precautions have been taken, the 
thermometer should be either compared from time to time 
with another standard which has been repeatedly checked, 
or, when this cannot be done, its zero should be indepen¬ 
dently tested by means of melting ice. If boiling water 
should be used, the height of the barometer must be 
observed, and the influence of the atmospheric pressure 
taken into account. The use of boiling water is objection¬ 
able for the purpose of testing, as it has a tendency to 
permanently raise the zero of the instrument, even if it 
has been unchanged and correct before immersion. Those 
who possess old thermometers should ascertain their errors 
and then be careful of them, as from what has just been 
stated it follows that they will not be nearly so liable to 
further changes of their zeros as newly made instruments. 

I am, &c. John Browning, 

iii, Minorics. _ 

To the Editor of the Chemical News. 

Sir,—“ A Subscriber ” communicates in your last 
number an explanation by Mr. Pastorelli of the seemingly 
strange difference between a thermometer certified at Kew 
and another certified by Mr. Glaisher. It was not neces¬ 
sary, perhaps, to be at the trouble of consulting a manu¬ 
facturer, as the right explanation is given in all good 
treatises on natural philosophy, and as it ought to be 
known to every one concerned with accurate thermo- 
metrical measurements, that newly made thermometers 
must not be graduated at once, owing to the slow contrac¬ 
tion of the glass after having been exposed to the boiling 
heat of mercury. The most likely cause of the after¬ 
contraction is the one-sided pressure of the air. The bulb 
does not acquire, on cooling, its original size for some 
months. It is a universal practice with good scientific 
instrument-makers in Germany to keep their thermometers, 
after having made the mercury boil and sealed the tubes, 
for a whole twelvemonth before graduating them. Mr. 
Pastorelli explains the after-contraction of the glass by 
some circumstance in the manufacture, but this does not 
go to the root of the thing, because ever so long after the 
tubes have been manufactured and the bulbs blown, the 
after-contraction will appear whenever the instruments 
have been heated to the boiling point of mercury. Accord¬ 
ingly, every thermometer loses its accuracy for many 
months whenever it has served for the determination of 
higher temperatures, and there are very few thermometers 
in use in chemical laboratories that do not come under 
this head. An instrument, after adjustment, can only 
once be used for accurate determination of boiling points 
without readjustment, a circumstance very often lost sight 
of in chemical researches, and which explains, no doubt, 
many discrepancies between statements of different authors. 

I am, &c. G. L. 
South. Shields. 
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Paper from Wood. 

To the Editor of the Chemical News. 

Sir,—In this last week’s “Chemical News” I see a 
paragraph on how “ To Recognise Wood-fibre in Paper,” 
which speaks about “ suspected ” paper, as if wood-fibre 
was looked upon as an adulterator, as if it was illicit and 
added for the purpose of adulteration. Can you inform me 
if it is so ? I hope not. I know a great deal of interest 
and trouble have been taken with it in this district, and 
that no small feeling of pride has been expressed at us 
being the first to start a factory for the production of 
wood-pulp for the fabrication of paper. The gentlemen 
composing the Company of Wood-pulp Manufacturers are 
the last to do a dishonourable act, and in their successful 
experiment to make pulp from old pit props into a state 
ready f®r the paper manufacturer, they were solely 
encouraged by their love of science and ambition to make 
paper from an abundant material in place of a scarce one. 
Had they any idea that they were acting dishonourably, 
nothing would give greater pain. The wood-pulp makes 
a capital brown paper for packing casks, &c. ; in its fabrica¬ 
tion it has rather too much water in it to be easily worked. 

I am, &c. Inquirer. 

[The word “ suspected ” was not employed in the sense in 

which “Inquirer ” has taken it; nothing dishonourable 

was implied in the use of the word.—Ed. C. N.] 

Discovery of Coal Gas. 
To the Editor of the Chemical News. 

Sir,—The following fact seems worthy of record, and 
may perhaps be a sufficient answer to the inquiry of 
“ Rusticus ” (page 72), “ Who was the real discoverer of 
coal gas and its properties?” 

The late Dr. Joseph Skey, who died a few months ago 
at a great age, told me a short time before his death, that 
he attended Dr. Priestley’s chemical lectures in the New 
College at Hackney about the year 1793, and that, besides 
directing the attention of his class to the jets of in¬ 
flammable gas sometimes produced in a coal fire, Dr. 
Priestley put some comminuted coal into the bowl of a 
tobacco-pipe, which he closed with clay, and, having put 
the bowl into a fire and produced a jet of gas, which he 
ignited, remarked to the class, “ Now, gentlemen, I have 
no doubt that this will some time be turned to an im¬ 
portant purpose.” Dr. Skey said that he had the most 
clear remembrance possible of these circumstances. 

Dr. Thomas Thomson, in his biographical account of 
Priestley (“ Annals of Philosophy,” i. p. 92, London, 
1813), does not mention coal gas among the gaseous bodies 
produced and investigated by him. I am, &c. 

James Yates. 
Lauderdale House, Highgate, February 23. 

Ozone. 
To the Editor of the Chemical News. 

Sir,—During the month of January, judging from the 
ozone tests, there were periods of ozone from the after¬ 
noon of the 5th to the 9th, and from the 20th to the 31st; 
periods of little or no ozone from the 1st to the morning 
of the 5th, and from the 10th to the 19th. 

The period of ozone which commenced on the 20th of 
January still continues. Large quantities of ozone were 
present on the 7th, 23rd, 24th, 28th, 29th, and 31st; 
scarcely a trace on the 4th, 13 th, 14th, and 18 th. 

I am, &c. R. C. C. L. 
Sea Grove House, Bournemouth. 

[Probably many of the discrepancies in the registration of 

ozone are due to the defective methods generally adopted. 

It would be doing good service if some experimentalist 

would devote attention to the improvement of the 

ordinary ozone papers, or to their replacement by some 

more trustworthy test.—Ed. C. iV.] 

IO9 

Adulterated Gypsum.— German Yeast. 
To the Editor of the Chemical News. 

Sir,—Knowing gypsum to have been used extensively as 
a “ drier ” for manure, and also as a manure itself, perhaps 
it may be of service to those who use it to know that it 
often contains sulphate of baryta and other foreign 
matter—of course, I refer to gypsum in its ground state. 
I have known it to contain from 30 to 40 per cent, of 
BaOS03, &c. It would be an easy matter to point out 
the cause of this, but I have no desire at present to do so. 
It is for those who use it to say whether they will have a 
“ mixture ” or the genuine article. For my own part, I 
merely point out the fact. 

I notice in No. 375 of the Chemical News a letter 
from a correspondent relating to German yeast. * I have 
examined very large quantities of this yeast, and, if I 
except sand and similar bodies, I have in no case found 
any adulteration. The only thing I often noticed was 
putrefaction going on, barely visible to the naked eye, but 
with the aid of a common microscope it could be seen to 
great advantage, and took the form of a mass of corrup¬ 
tion, which, in fact, it was. Has your correspondent ex¬ 
amined the flour thoroughly? The days of alum and 
plaster are not yet over, and it is, in my opinion, much 
more likely to be the flour than the yeast that has been 
the cause of the illness he names. Your correspondent 
must be aware of the injurious effect alum, &c., has upon 
the system, especially in persons of weak constitution, 
when taken for a long time together in bread, &e. 

I heard a short time ago of several cases of lead-poisoning 
which took place in America. It turned out that the 
bread eaten by the persons so poisoned contained lead, 
which was proved by analysis, and after a further search 
it was discovered that a miller in the neighbourhood from 
whom the flour had been obtained was in the habit of 
filling up the holes and fractures in his millstones with 
lead. Of course it followed that during the process of 
grinding the lead gradually wore away, and became mixed 
with the flour. Again, I have been told of millers filling 
up the holes in their millstones with alum and plaster of 
Paris, which, when used together, form a very hard 
composition. I will leave your readers to surmise what 
in all probability followed. 

I am, &c. J. H. Swindells. 

MISCELLANEOUS. 

The Great Pyramijl Weights and Measures.— 

The following prospectus announces the particulars of a 
work, by Professor Smyth, to be shortly published by 
Messrs. Edmonston and Douglas, Edinburgh, under the 
following title :—“Life and Work at the Great Pyramid, 
during the Months of January, February, March, and 
April, a.d. 1865 ; with a Discussion of the Facts 
ascertained,” by C. Piazzi Smyth, F.R.SS.L. and E., 
Astronomer-Royal for Scotland. In three vols., each 500 
pages. Yol. I. Journal of Proceedings. Yol. II. Numerical 
Observations. Yol. III. Discussion of Results. “ A definite 
interpretation having been given, within the last few years, 
to some of the chief features in the Great Pyramid of 
Egypt, by the late John Taylor, of London, the monument 
has been recently submitted to very painstaking as well 
as extensive measurements ; and with the effect of abun¬ 
dantly confirming his idea, that the Great Pyramid was 
intended by its primeval designer to memorialise a system 
of weights and measures for the use of all mankind. Its 
system is moreover found to be that on which not only 
the sacred Hebrew, but the hereditary weights and 
measures of modern European nations, of Saxon and 
Gothic origin, were founded in the early ages of the world. 
Though now much disordered by anomalous subdivisions 
which have since crept in, the whole arrangement can 
yet be brought back to its pristine simplicity and excellence, 
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in all these countries, by a reforming process only, and 
■without recurring to the disadvantages of a radical revolu¬ 
tion ; leaving, moreover, in most cases, the standards and 
chief units employed by the mass of the people nearly 
unchanged as to absolute amount, but with their numerical 
relations much facilitated by decimal and quinary pro¬ 
portions, and their grand foundations in nature clearly 
exemplified. Thus, the Great Pyramid linear standard is 
founded on the length of the semi-axis of rotation of the 
■world, being the one-ten-millionth thereof; and gives 
both the inch, and the length of the side of an acre, the 
same as the British to one-thousandth part; besides 
affording a cubit-length which comes between the ells of 
the old Prussian, Danish, and other important continental 
nations. The Pyramid weight and capacity standard is 
founded on the above linear standard, in conjunction with 
the specific gravity of the earth as a whole. Its pound, 
which is in nature five cubic inches of the earth’s mean 
density, is almost identical with the British pound avoirdu¬ 
pois, and exceedingly close to most of the old pound- 
weights on the Continent. The Pyramid heat standard is 
the mean temperature of the whole surface of the earth ; 
marks boiling water at 250° ; the greatest density of 
water, at io°; and the freezing of water, at o°. In the 
Pyramid time standards, special respect is paid to the 
week of seven days ; and throughout the building, there 
is such a constant and pervading protest against all 
idolatry, that the monument appears to have been originally, 
whatever it may have been used for afterwards, not so 
much an Egyptian, as a Hebrew-devised structure of the 
inspired period, and of the age of the early patriarchs.” 

Curious Electrical Phenomenon.—During the 
late intense frost the small river which waters the valley 
of Glenelg was, like others, covered with ice varying from 
six to nine inches in thickness. This, when partially dis¬ 
solved by the thaw of last week, was broken up into large 
plates and rapidly carried to the sea, except where it met 
with obstacles that retarded its progress, where it remained 
piled up into great masses until the weight of the water 
accumulating behind forced it onwards. One of these 
obstacles consisted of a slight wire foot-bridge, which 
formed a communication between the two parts of the 
minister’s glebe, which the river divides. This bridge 
was supported by four pairs of wooden posts standing in 
the bed of the stream, and against these a great quantity 
of the ice had been collected, until the water, obstructed 
by it, rose several feet above its natural level. Things 
■were in this condition when, about 11 o’clock on the night 
of Wednesday, the 23rd, one of the maidservants at the 
manse, having occasion to cross the stream, and not being 
aware of the danger, went along the bridge, and had 
scarcely reached the bank when the whole structure was 
carried away, some of the wires being broken, and the 
others torn from their fastenings. Had the girl been a 
single minute later of crossing, her life would have been 
sacrificed, for she must either have been drowned in the 
swollen stream, or crushed to death by the heavy blocks 
of ice. On looking back to the bridge, the girl heard 
sounds emitted by the breaking wires above the roaring 
of the crashing ice, and saw a vivid flash of coloured light 
at every fracture of the wires This appearance might 
have been supposed to be due to the fright she was in at 
the time, had not a sister, who was in safety on the other 
side of the river, seen it likewise, and also a young man 
who was passing at the time along the public road, more 
than zoo yards from the spot. The phenomenon was 
probably caused by the wires being strongly charged with 
electricity, developed by the breaking up of the ice and 
the friction of the detached masses—separation of parts 
and friction being both known sources of electric action.— 
Edinburgh Evening Courant. [This phenomenon is 
evidently “ Smatterer’s ” flash of lightning repeated : vide 
Chemical News, No. 372, p. 36.—Ed. C. N.j 

Meeting's for tlie Week. 

Monday, March 4. 
Royal Institution, 2 p.m. General Monthly Meeting. 
Medical Society, 7 p.m. Annual Election. 

Tuesday, March 5. 
Royal Institution, 3 p.m. The Rev. G. Henslow 

“ On the Practical Study of Botany.” 
Pathological Society, 8 p.m. 

Wednesday, March 6. 
Geological Society, 8 p.m. 1. The Earl of Selkirk 

“ On Ancient Sea-marks on the Coast of Sioeden.” 2. The 
Duke of Argyll “ On a Palceozoic Fossil from Kin tyre.” 
V W. S. Shea, Esq., “ On Recent Discoveries of Gold in 
New Brunswick.” 4. W. Wheelwright, Esq , “ On the 
Discovery of Coal on the Western Slope of the Andes.” 
5. The Rev. R. B. Brodie “ On the Presence of Purbcck 
Beds at Brill, Buckinghamshire.” 

Pharmaceutical Society, 8 p.m. 
Thursday, March 7. 

Royal Institution, 3 p.m. Professor Frankland “ On 
Coal Gas.” 

Royal Society, 8^ p.m. 
Chemical Society, 8 p.m. 

Friday, March 8. 
Royal Institution, at 8 p.m. Rev. W. Greenwell “ On 

the Yorkshire Wold Tumuli.” 
Saturday, March 9. 

Royal Institution, at 3 p m. Professor Frankland “ On 
Coal Gas.” 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor, 
and Advertisements and Business Communications to the Publisher, at 
the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

G. Luvge.—Received with thanks. 
IF. B — We scarcely understand what our correspondent wants. 

Su phuiic acid will not dissolve carbonate of lead ; it will convert it 
into an i isoluble sulphate, and cannot be used as a test for its pu; ity. 
Nitric acid would form a solution, and would probably answer your 
purpose. 

A Reader.—Dr. Odiing’s lecture on Di ilysis is in prepara'ion, and 
will probably appear in cur next number. If this does not give you 
the information you want, we must refer you to Professor Graham’s 
origin 1 papers published in the Philosophical Transactions. Abstracts 
of these have appeared from time to time in the Chemical News. 

Inquirer.—Your note ts inserted in another part of the paper. The 
author of the articles has been unexpectedly called away from 
England. They will be shortly resumed, and continued without 
interruption. 

Chinese Blue.—Inquirer wishes to know the proper method of 
making Chinese blue. One good plan is to grind equal weights of 
zaffre and potash with felspar equal to four times the weight of the 
mixture, fusing in a crucible and grindiug the product to an im¬ 
palpable powder. 

Boronatroca'cite.—In the third note to this paper (last number, 
p. 86) it should have been stated that the old notation was used 
because the neiv notation is not yet very generally applied to minera- 
logical formulae. 

The Blowpipe.—Dr. Muspratt writes :—“Mr. David Forbes remarks : 
‘It will doubtless be admitted that in this country but very little 
attention has been paid to the use of the blowpipe.’ This a-sertion I 
most certainly cannot endorse. It is now nearly twenty-four j^ears 
since I presented, in an English form, Plattner’s 'Probirkunst mit 
dem Lothrohre,’ and since that time the blowpipe has been very 
generally employed, not only by the student, bur, by the expert in 
his laboratory and other operations. Several hundreds of pupils have 
been under me, and instruction ‘upon the use and application of the 
blowpipe’ has always been given. A gentleman, not long ago, wro e 
to me from Australia that he had found ‘the blowpipe of much 
importance and use to him.’ I have been engaged for some time with 
a fourth edition of the work, which may be published this ye ir. Mr. 
Forbes states, ‘ Gas is not to be recommended, as it is difficult to 
obtain a good reducing flame when using it.’ I have m ver experienced 
any difficulty.” We regret that want of space compels us to omit 
several extracts from the preface and laudatory quotations from letters 
in favour of Dr. Muspratt’s translation of “Plattner on the Blowpipe.” 

Received.—“Science Teacher;” A. B.; H. B. 
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On the Determination of the Quality of Silver prepared 
by different Methods, by J. Stas. 

For the comparison of the silver produced and refined 
by different methods, I have made use of the mode of 
assaying in the moist way which is adopted in the Mint 
laboratories. I have taken care to increase tenfold the 
quantity of the material to be assayed. 

To carry out this method with every possible condition 
of accuracy, I employed special arrangements that I 
have already mentioned briefly in my preceding work, 
and which I will now describe, with the suitable details, 
in accordance with the desire expressed by several 
chemists who have examined the apparatus. 

The arrangement for the assay consists of three dis¬ 
tinct parts—a reservoir containing a standard solution 
of chloride of sodium, a measurer, and an apparatus in 
which the titration is performed. 

The volume of the reservoir was determined by means 
of the weight of the flask filled with dry air and with 
water. This volume at io° was 6328*35 c.c.# 

The measurer consists of a large pipette, surmounted 
by a long, almost capillary tube, subdivided into seventy 
equal spaces; it is furnished at the base with a slender 
tube, the diameter of the opening being 0*0015 m. 

The capacity of the measurer, filled up to o°, was de¬ 
termined by the diminution of weight caused by removing 
the water. This capacity was found to be 504,922 c.c. 

at io° Centigrade.f 
The measurer is permanently fixed in a glass vessel 

filled with water kept at a constant temperature ; it is 
filled from the bottom by means of the liquids of the 
reservoir, led by a siphon provided with a glass tap, 
and terminated by an india-rubber tube, which fits on 
the narrow portion of the tube of the pipette. The 
measurer is provided at the top with a tap, which is 
opened when it is wished to fill it with liquid up to o°, 
and which is kept closed when it is wished to leave the 
saline liquid in the vessel for it to take the temperature 
of the water bath that surrounds it.J 

Further to provide against variations of the tempera¬ 
ture of the liquid, I waited, before making the deter¬ 
minations, until the temperature of the air in the dark 
room and of the water was sensibly the same. 

To prepare the standard saline solution, I introduced 
into the reservoir 33*9653 grs. of pure salt. This 
weight represents 5*420 grs. of pure chloride, or 
1009*844 c.c.—a volume double the capacity of the 
measurer at io° Centigrade. According to my former 
experiments, 5*42078 grs. of pure salt should precipi¬ 
tate exactly io*ooo grs. of silver from the electrolysis 
of cyanide of silver and ammonium. I had therefore 
a latitude of nearly o*ooi gr. to make the assay—a 
more than sufficient quantity when we consider the 
great perfection of Gay-Lussac’s method when it is 
properly applied. 

The weighing of a previously determined quantity of 

* See the notes fur the data used to determine this volume, note 
No. 3. 

t See the notes for the data used to determine the total capacity of 
the measurer and the capacity of the tube subdivided into seventy 
equal parts, note No. 4 

J Thanks to the system of distribution of water in the town of 
Brussels, nothing is easier than to have, for eight or ten consecutive 
days, a current of water at acoiutant temperature. The greatest diffei- 
ence there is during the whole year in the temperature of the water 
does not even reach 4“ Centigrade. During more than two months 
this temperature is very exactly io* Centigraie. 

Vol. XV. No. 379.—March 8, 1867. 

chloride of sodium is an excessively delicate operation, 
and one it would be impossible to perform exactly if 
recourse were not had to an artifice. The following is 
that which I have employed, and to which I have 
always had recourse in analogous circumstances. After 
having calculated the weight in air§ of 33*9653 grs. of 
chloride of sodium, supposed to be weighed in a vacuum, 
which weight is equal to 33*9475 grs. I weighed, in a 
platinum crucible, this quantity broken into small frag¬ 
ments, and then submitted the crucible, enclosed in a 
second, to a dull red heat. Whilst the salt was still 
very hot, I introduced it, by means of platinum pliers, 
into a stoppered tube, which was also heated, and the 
weight of which had been determined. The tube having 
cooled, I took its weight, and supplied the few milli¬ 
grammes wanting by weighing in an assay balance, as 
rapidly as possible, the quantity of chloride necessary to 
make up the total of the calculated weight of the chloride. 

In the paragraph headed “ On the Chloride of Sodium 
used in the Determinations, and Determination of the 
Proportional Relation between the Chloride and the 
Nitrate of Sodium,” I show the method I used to pro¬ 
cure the sodic chloride employed; I took every possible 
care to guarantee, as much as possible, its purity. I 
also give the means to which I had recourse to ascer¬ 
tain the quantity of foreign matter it contained, the 
weight of which amounted to from forty-seven to fifty 
millionths.|| 

New Test for Cobalt in Solution, by WILLIAM SKEY, 
Analyst to the Geological Survey of New Zealand. 

If to a solution of a salt of cobalt in tartaric or citric 
acid an excess of ammonia is added, the addition of 
ferricyanide of potassium will cause a very dark-red 
coloration in the solution. 

So intense is the colour thus produced by the ferri¬ 
cyanide, that it will reveal the presence of cobalt in 
solution when all other tests fail, its delicacy being about 
four times greater than that of carbonate of ammonia. 

A solution of cobalt prepared as indicated above, so 
as only to contain 7^00 Par^ c°balt, when placed in 
a f-inch test-tube, is very distinctly coloured by the 
addition of a soluble ferricyanide, and even when 
diluted down so as to contain but one part of colbalt in 
400,000 parts of the liquid, the coloration is still dis* 
tinctly visible in a bulk of a few ounces. 

On tlie Action of If is mu tin on Phosphoric Acid. 

—When a fragment of bismuth is thrown into glacial 
phosphoric acid infusion, the metal fuses to a bright globule, 
from which small flames appear. This phenomenon is 
sometimes so strong that particles of incandescent bismuth 
are thrown out of the vessel, forming a shower of sparks. 
There finally remains a spongy mass of bismuth, and a 
white powder, which is phosphate of bismuth. The flames 
which appear arise evidently from the phosphide of bismuth 
which would be formed, and which decomposes by giving 
up its phosphorus, or by forming phosphuretted hydrogen 
in contact with the water of constitution of the phos¬ 
phoric hydrate.—M. 0. Braun, Zeitschrift fur Chemie,t. ii. 

p. 282. 

§ I found the density of the chloride employed =2*145; whence 
it results that, weighed in common air with platinum weights, it 
loses 0*0335366 gr. of its weight per gramme. 

|| By purifying, as much as possible, this chlofido of sodium, and 
by also determining the quantity of foreign matter retained in spite 
of these purification*, my object was to use these new experiments 
for the determination of the proportional relation between silver and 
chloride of sodium, so ai to deduce from these data the atomic weight 
of the silver and the molecular weight of the sodic chloride. 
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TECHNICAL CHEMISTRY. 

Apparatus for Determining the Quantity of Sulphu¬ 

retted Hydrogen contained in Crude Gasf by Dr. 
Schilling. 

At the Munich Gas-works an apparatus, contrived by 

Dr. Wagner, the assistant of Dr. Pettenkofer, is used 

to indicate the amount of sulphuretted hydrogen con¬ 
tained in crude gas. 

The apparatus consists of two glass flasks, E and A, 
a glass pipe, B, fixed upon a stand, and an aspirator. The 

first flask, E, contains a little acetic acid, for the absorp¬ 

tion of the ammonia contained in the gas, and for the 
reception of the tar. The inlet-pipe a is bent at an 

When the apparatus is used, the gas is admitted by a 

connecting pipe between the hydraulic main and the 
condenser—nearest, however, to the former. 

1 he cast-iron pipe is drilled at tlie upper part, and the 

f-inch outlet lead pipe is carried upwards—say, about 

obtuse angle, to allow the condensed tar to flow into the 
flask, and after passing through an india-rubber stopper, 

the pipe descends to near the bottom of the flask, and 

dips into the acetic acid. The outlet-pipe b, on the con¬ 

trary, does not penetrate further than to within a short 

distance below the inner surface of the stopper, and is 

connected with the second flask, A, into which it enters, 

descending to nearly the bottom of it, by two bends and 

proper inclines. The second flask is about half filled 

with a solution of acetate of lead, made acid by acetic 

acid. Ihe outlet pipe c of this flask is at its upper end 

bent downwards, and is connected by an india-rubber 

tube with another smaller glass pipe d, which passes 

through an india-rubber stopper e, and penetrates into 
the pipe B to its lowest point, terminating in a fine end, so 

as to prevent the gas coming out otherwise than by a 

very narrow passage, and in small bubbles. The pipe 
B is about one metre long, and, as shown in the wood- 

cut, is also filled wfith a solution of acetate of lead. 

While the left extremity of this pipe is closed by the 

stopper e, its right has a globe f at the end for the 

deposit of any fluid that may have been carried over; 

and in continuation therewith is a glass tube, through 
which the gas takes its course to the aspirator C. This 

aspirator, which in this instance has a capacity of twelve 
litres, is closed by means of an india-rubber stopper, 

through which passes the inlet-pipe g, bent at the top, the 

extreme end of which, going downwrards, is connected 

with the glass tube near the globe f by an india-rubber 
tube. At the bottom of the aspirator a small lateral pipe 

is inserted, with an india-rubber tube, the latter being 

provided with a pressure-cock (Quetschhalin), together 

with a thumb-screw, for the purpose of discharging the 
water. 

* Journal of Gai-lighting, translated from the Journal fur Gasbeleuch- 
tung. 

2 feet perpendicularly—to convey back into tbs cast- 
iron pipe a portion of the tar carried onward by the 

warm gas, but which soon becomes condensed. The. 

lead pipe is then bent downwards, and carried about 

io feet in length to the experimental table, where it ter¬ 

minates with a stop-cock (Schlanchhahn). A short 

india-rubber tube is drawn over this cock so as to allow 

of its being connected afterwards with the apparatus. 

Before an experiment takes place gas is allowed to flow 
freely for at least half an hour through the supply pipe, 

in order that the inner surfaces of the same may become 
completely covered with tar, thus insuring that the lead 

of the pipe does not decompose the sulphuretted hydro¬ 
gen of the gas. 

After filling both the flasks and the pipe in the man¬ 

ner before described with the absorbing fluids, and 

completely filling the aspirator with water, and making 
tight all the connexions of the apparatus, the water is 

allowed, by opening the pressure cock h, to flowr out of 
the aspirator until atmospheric air in the form of 

bubbles is sucked up by the apparatus, and until the 

level of the water corresponds exactly with one of the 
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marked lines of the aspirator. The cock h is then again 

shut for a short time, and the loose end of the india- 
rubber tube fastened to the supply pipe is then drawn 

over the glass pipe a. It is of course premised that the 

pressure of the gas in the supply pipe is = o, as is the 

case in establishments where exhausters are used. Upon 
the connexion being restored between the apparatus 

and the supply pipe, the pressure cock is again slightly 

opened, and the gas allowed to pass gently—say about 

20 litres per hour—until the water level in the aspirator 

has descended to the line marked i. The flow of the 
gas is kept up as uniformly as possible by the regu¬ 

lating screw of the pressure cock. As we allow at our 

experiments from 40 to 50 litres to pass each time, it is 

necessary that the above experiment should be repeated 

several times. The pressure cock and the cock of the 
supply pipe being again shut, the stopper of the aspi¬ 

rator is loosened, the aspirator again tilled with water, 

and the entire operation repeated in the manner above 

described. 
Where no exhausters exist, and where there is a pres¬ 

sure of several inches in the (gas) supply pipe, no aspi¬ 

rators are required, but a gas-meter is used instead. 

In the first flask, E, filled with acetic acid, is collected 

the greater portion of the tar; no absorption of sulphu¬ 

retted hydrogen takes place here, as the crude gas enters 

it at a high temperature. In the second flask, A, and 

also very slightly in the pipe B, a black precipitate is 

formed, composed partly of sulphuret of lead, partly of 

tar. The latter, however, is apt to carry down with it 

a considerable quantity of the solution of lead employed. 
In order to bring the precipitate thus formed into a pon¬ 

derable condition, it. is first filtered, then well washed, 

and dried at a temperature of about ioo° C., and put 
into a small porcelain dish. Fuming nitric acid is then 

repeatedly poured over it, also at a temperature of about 

ioo° C., and this is continued until the black mass has 
become quite white. When this has taken place, the 

residue of the nitric acid is driven off by evaporation at 

ioo°. By the above operation the sulphuret of lead is 

converted into sulphate of lead, the tar is destroyed, and 

the lead carried down by the tar is changed into nitrate 

of lead. It is known that sulphate of lead is insoluble 

in water ; nitrate of lead, on the contrary, is readily 

soluble. For this reason the white mass is washed with 
water in a porcelain dish, and separated by filtration 

from the insoluble sulphate of lead. The latter, after 

being properly washed and dried, is heated in a crucible 

and weighed as Pb0S03, from which the sulphuretted 

hydrogen is estimated according to the formula— 

Pb0S03 : HS =151*5 : 17. 

The Theory and Working of Blast Furnaces, by Wm. 

Ckossley, F. C.S., Manager Or meshy Iron Works.* 

(Continued f rom page 98.) 

Ebklmen gives the following as the result of his 

analysis of the gases escaping from a furnace at Clerval 

in France :— 
Per ceut. by volume. 

Nitrogen . . 57*22 
Carbonic acid . . 12 OI 
Carbonic oxide . . 24*65 
Marsh gas. *93 
Hydrogen . 5'19 

100*00 

* Communicated by the author. 

Taking only the carbonic acid and carbonic oxide, we 
find they are in the proportion of 12*01 of the former 
to 24*65 of the latter in every 36*66 parts of the mix¬ 

ture, or 32*75 parts of carbonic acid to 67*25 carbonic 
oxide in every 100 measures. 

The material used in the production of the above was 
as follows :—• 

255 parts Iron ore 
115 ,, Charcoal 

15 ,, Limestone 

and the approximate composition of the mixed iron ore 
and limestone — 

Water 
Per cent. 

. . 12*50 
Carbonate of lime . . 21*00 
Sesquioxide of iron . • • 39'2° 
Oxide of manganese. . . *70 
Silica. . . 20*00 
Alumina . , . • . 6*6o 

Metallic iron . 
100*00 

. 27*00 per cent 

And on the assumption that the whole of the oxygen 

in the iron ore oxidised its equivalent of carbonic oxide 

to carbonic acid, and that this carbonic acid is not again 

reduced, we should have a gas containing the carbonic 

acid and carbonic oxide in the following proportions:— 

Carbonic acid .... 33*72 
„ oxide . . . .66*58 

and Ebelmen found, as already stated— 

Carbonic acid . . . . 32*75 
,, oxide .... 67*25 

The nearness of the above figures to each other would 
certainly seem to bear out the theory I have advanced, 

and I may here state that from some original investiga¬ 
tions, as well as from the analysis of the gas escaping 

from Ormesby furnaces, I have had the above results 

confirmed. I should here state that in the above calcu¬ 
lation 15 per cent, has been deducted from the charcoal, 

for ash, volatile matter, and moisture. 

The above results, then, seem to indicate (excuse me 
for stating it so frequently) that the reduction of iron 

takes place in a much higher and cooler part of the fur¬ 

nace than is generally supposed, and that the change 

of carbonic oxide into carbonic acid, and its subsequent 
reduction into carbonic oxide again, does not take place ; 

carbonic acid once formed in the reducing region is never 

again converted into carbonic oxide, but leaves the 

furnace as carbonic acid. 

If the above views are correct, they also explain 
another process adopted in the manufacture of iron 

which has always been enveloped in some amount of 
mystery—viz., the theory' of the calcination of iron¬ 

stone. There cannot be the slightest doubt that the 
beneficial results obtained by^ the calcination of iron¬ 

stone are greater than would be obtained by a mere 

decrease in weight and the previous evolution of vola¬ 

tile matter by* exposure to intense heat; for in calcining, 

besides a loss of about 20 per cent, which the ironstone 

suffers, the protoxide of iron absorbs oxygen and becomes 
converted into a higher oxide, called the peroxide—that 

is, every* 36 parts of oxide of iron, containing 8 parts of 
oxygen, absorb 4 more parts, and the oxygen thus 

absoibed, as well as that originally contained in the 
ore, by oxidising their equivalent of carbonic oxide, 

thus assist in heating and preparing the material for 

the further changes it has to undergo in the lower pait 

of the furnace. 

If the above is not the case, I would ask how it can 
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be explained that the calcination of limestone does not 
give equally beneficial results with those obtained from 
the calcination of ironstone, when by this operation 
limestone loses about 42 per cent, of its weight, where 
ironstone only loses about 20 per cent. Taking these 
facts into consideration, then, I think we are justified 
in stating that calcination is productive of good as 
much from the fact that it gives oxygen to the iron as 
from its effect in driving off the volatile matter. 

(To be continued.) 

FOREIGN SCIENCE. 

(From oor' owst Correspondent.) 

M. Clemandot, director of the crystal glass manufac¬ 
ture of Clichy, near Paris, has patented a new process of 
silicatising pottery, founded upon the property possessed 
by the alkaline silicate^ of dissolving easily in water, and 
combining with argil by the aid of heat. This can be 
effected either by the application of a superficial coating, 
or by the impregnation of the clay itself. In the first 
case, the clay, after being entirely or partially burned, is 
coated with a solution of the alkaline silicate, applied by 
means of a brush as often as is necessary to render the 
coating impermeable ; it is then burned at a temperature 
high enough to determine the fusion of the silicates and 
their combination with the pottery. In the second case, 
the pottery-ware is steeped in a solution of the silicate, 
which it imbibes on account of its porosity ; subjected 
afterwards to the action of heat, the silicate forms an 
impervious material. These processes, so simple, have 
the advantage of dispensing with the use of the oxide of 
lead which forms the habitual base of the glazing, which 
is corrosible by the weakest acids. 

M. Bourne has succeeded in removing from india-rubber 
its disagreeable odour by operating as follows :— The 
articles of india-rubber are placed in an enclosed vessel, 
they are surrounded with charcoal dust, and submitted 
to a temperature of 6o° to 70° C. during several hours ; 
they are then taken out, and the charcoal is removed from 
them. They are thus not the least changed in form even 
in the most delicate details, and the odour is found to have 
completely disappeared. India-rubber thus treated can 
be placed in contact with food of any sort without risk of 
communicating an unpleasant odour. For heating the 
india-rubber we can employ either hot water, steam, or 
the heat even of the vulcanisation, so that the objects quit 
the vulcaniser completely inodorous. 

M. Cordure has exceeded his predecessors by making 
Use of the affinity of silver for lead in order to sepa¬ 
rate the latter from argentiferous lead ore. When the 
argentiferous lead is melted, a small quantity of zinc is 
added, and after an energetic brushing the mixture is 
allowed to repose. The alloy of zinc and silver, being 
lighter than lead, rises to the surface, and as it is less 
fusible, it cools sooner. By watching the proper moment 
the silver can be skimmed off, united with zinc and a 
small quantity of lead. The zinc and the lead are sepa¬ 
rated by remelting the skimmed mass, and oxidising by 
means of a current of hot air or superheated steam, and 
treating afterwards with hydrochloric acid ; the residue is 
submitted to cupellation. Nothing hinders the chloride 
from being utilised in its actual state, or being trans¬ 
formed into carbonate of zinc. 

To vitrity cast iron by the process of M. Paris and 
others, a very fusible green colour in powder is dusted 
over it, and the whole is afterwards submitted to a red heat 
in an oven. M. Balloutrey, on the contrary, places the 
surface to be covered in contact with the elements which 
produce ordinary wffiite glass, and heats it to the point of 
vitrification. The iron combines, in oxidising, with the 
gilicic acid of the glass, and the union is complete between 

the latter and the metal. The protective coating can be 
rendered as thin or as thick as may be required, but in 
giving a thin layer the unequal dilatations of the metals 
have less effect upon the separation of the metals. 
Experiments are being made for protecting, on this prin¬ 
ciple, the iron-plating of vessels from corrosion. They 
are being carried on by the French Government. 

M. Jules Roth, of the Industrial Society of Mulhouse, 
has made some interesting researches upon the composi¬ 
tion of raw tartrates of Alsatia and their adulteration. 
The tartrates of commerce coming from the wine coopers, 
where they are found deposited at the bottom of the 
casks, generally contain from 81 to 85 per cent, of white 
tartrate. 

These tartars, in the rough, without admixture of 
foreign substances of the above percentage, are generally 
sold by druggists. The percentage in the rough tartrates 
of merchants and those used by dyers is very far from the 
normal quantity, which proves that the merchants mix 
them with other substances, in order to be able to sell 
them at a cheaper rate. For this purpose the dried lees of 
wine are principally made use of; these are used in great 
quantities in the south of France, at Bordeaux, and in the 
Charente, and which only contain from 6 to 7 per cent, of 
pure tartrate. The process of M. Dosa}^, employed by M. 
Roth, is founded on the saturation or tne neutralisation of 
the tartaric acid by means of a standard solution of crys¬ 
tallised soda, marking 140 of Decrosilles. The more 
alcohol the wines contain, the less tartar they form. It is 
the acid wines, such as those of Alsatia, the Rhine, &c., 
that furnish most. 

Electric Light.—In a few’ days the electric light of 
the Alliance Company will be installed on board the 
Prince Jerome, the yacht of II.I.II. the Prince Napoleon ; 
and M. Georgette Dubuisson, the excellent captain, will 
proceed at once with some most interesting experiments on 
the light. It is not to illuminate the vessel itself, but, on 
the contrary, to light up other objects, such as a coast or 
a vessel, for the sake of attack or defence; ships at full 
speed or in station can thus be kept free of all danger of 
collision, and, in action, the object to be hit can be illumi¬ 
nated. The regulator of the charcoal ends is to be esta¬ 
blished on board the above yacht on the principle of M. 
Leon Foucault, so admirably constructed by M. Duboscq. 
This instrument has the advantage of not only having a 
regular movement when in a vertical position, but aho 
burning with the same precision inclined at any angle, so 
as to be independent of the pitching or rolling of the vessel 
at sea. The apparatus placed behind the lamp, and which, 
hiding the light from the deck of the vessel, projects it in 
parallel rays on a given spot, has been constructed by M. 
Sautter. It. is a first essay ; it is not, how’ever, the night- 
glass by our friend, Dr. Jules Guyot, and w’hicli is com¬ 
posed of two substances placed in juxtaposition—one 
containing the combination of mirrors necessary for the 
projection in space of a pencil of parallel rays, the other a 
complete telescope serving to observe the point or object 
that the parallel rays illuminate at a distance. Since 
the essential data for this new problem and its complete 
solution, the moment has arrived for constructing per¬ 
fect instruments which will leave nothing to be desired. 
Recourse, perhaps, must be had to the condenser, of 
which M. d’Henry, of Lille, has given the ingenious 
theory, and which increases a hundredfold the light, 
already so intense, of the electric focus. However late 
in the field of practical adaptation, the electric light 
once established on board a vessel will become a neces¬ 
sary adjunct to the marine and transport service. 

The illumination of this same light for railways, in the 
stations and the approaches thereto, tunnels, curves, &c., 
has been the order of the day, and the subject of deep 
study for some weeks past. M. Jacquemin, director, 
along with the engineer of the East Railway of France 
assisted at experiments carried on at the works of the 
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Alliance Company at the Rue du Puits Artesien, Passy. 
They were very successful, and we have reason to expect 
the best results. Let those gentlemen allow us to place 
the focus close to the ground, so as to illuminate it and 
not the atmosphere. 

Lastly, the question has been mooted of substituting 
in electric gilding and silvering, as also in galvanoplastic, 
of round bosses where the simple element cannot be 
made use of, the current of magneto-electric machines. 
M. Christofle and M. Bouillet have perceived that nitrous 
acid disengaged by the Bunsen piles were not sufficiently 
drawn off by the chimneys which were constructed for 
the purpose at great expense, and became every day more 
dangerous ; so they have resolved to make use of electricity 
engendered mechanically. They made a first e^say at the 
works of the Alliance Company, and they have ordered 
two machines of four discs. In the establishment of 
M. Lenoir, 88, Rue Popincourt, a machine of this kind 
has been established, -which promises great success. We 
may add that the magneto-electric machine of Mr. Wilde 
has been employed also in the celebrated workshops of 
Messrs. Elkington, of Manchester. The current is able 
to deposit a pound of copper per hour, and economy and 
salubrity are assured. F. Moigno. 

The following list of medals granted by the Societe 
d’Encouragement completes the awards mentioned last 
week: — 

Silver Medals.—Belou, caloric engine; Blot, statuettes 
in terra cotta; Bon, imitations of precious stones; Chaudun, 
improved cartridges; Courcier, self-acting lubricator; 
Guesnier, grey cast iron covered with white iron ; Guiot, 
thermoscopic barometers ; Havre/, lixiviating apparatus ; 
Journaux-Leblond, sewing machines ; Lacroix, verifiable 
colours ; Mathieu, straw hats ; Vidard, railway carriages. 

Bronze Medals.—Beillard, door closing; Baudu, safety 
key; Cabel, mosaic flooring; Dumas, hypsogoniometer; 
Gauthier et Duchamps, sewing machines; Lecornu and 
Roserau, new cremonas ; Masson, apparatus for measuring 
rations of oats for horses ; Molard, locomotive with rotatory 
engine ; Parraud (a poor working man, who came in his 
blouse, and was most warmly applauded), wooden taps for 
wine barrels and casks ; Peraux, method of dividing a 
circle; Sanguet, longimeter ; Thomas, compound com¬ 
passes ; Yalasse, safety guard for small arms. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, January 25, 1867. 

Sir Henry Holland, Bart., M.D., D.C.L., F.B.S., 
President, in the Chair. 

Apaper, by William Odling, M.B.,F.R.S., was read, “ On 
Mr. Graham's Recent Discoveries on the Diffusion of Gases." 

I. 
When atmospheric air is separated from a vacuous or 

partially vacuous space by a septum, partition, or bag of 

india-rubber, some air passes through the septum into the 

originally vacuous space. 

This space may be conveniently maintained vacuous, and 
any air passing into it be simultaneously withdrawn and 
deliveredfor examination, by means of Sprengel’s exhauster. 

Whereas atmospheric air consists of about 21 percent, 
of oxygen and 79 per cent, of nitrogen, the air transmitted 
through india-rubber into a vacuous space is found to contain 
about 40 per cent, of oxygen and 60 per cent, of nitrogen, 
and to have the property of re-inflaming a glowing splinter. 

A transmission, therefore, takes place through the rub¬ 
ber septum of both constituents of the atmosphere, but 
there is a greater proportionate transmission of its oxygen 
than of its nitrogen. 

Single or unmixed gases, similarly separated from a 
Vacuous space by a septum of india-rubber, penetrate the 

rubber and enter the vacuous space with the following 
relative velocities:— 

Nitrogen . , ( , • z 
Marsh-gas , . , , • 2*15 
Oxygen . • • . • 2*55 
Hydrogen . » . • • 5*5° 
Carbonic acid , . . • 13*58 

From these velocities the observed passage of mixed 
oxygen and nitrogen gases through india-rubber is de- 
ducible by calculation; and, conversely, the separate 
velocities of oxygen and nitrogen are deducible from the 
transmission-results obtained with atmospheric air :— 

Oxygen . 21 x 2*55 = 53*55 . 40*4 
Nitrogen. 79 x 1 =79*0 . 59*6 

132*55 100*0 
The constituent gases of atmospheric air not only pass 

through an india-rubber septum into a vacuous space, but 
also into a space containing some other gas, such as hydro¬ 
gen or carbonic acid, and at the relative velocities with 
which they enter a vacuous space; but the conditions of 
the experiment then become more complicated. 

In the case of an india-rubber balloon filled with car¬ 
bonic acid, for instance, not only are atmospheric oxygen 
and nitrogen gases continually entering the balloon, but 
carbonic acid gas is continually and very rapidly escaping 
from it. 

Throughout the vacuum experiment, the conditions remain 
constant, the hyperoxygenised air being withdrawn as fast 
as transmitted ; but in the balloon experiment the oxygen 
is gradually accumulating within the balloon, whereby the 
conditions are constantly varying. 

Eventually, by the rapid escape of carbonic acid, the 
proportion or pressure of oxygen in the internal mixture 
comes to exceed that in the external air ; whereupon a 
reverse transmission through the balloon, of the excess of 
oxygen into the external air, at once begins. 

II. 
When ordinary coal-gas is separated from a vacuous 

space by a septum, partition, or tube of platinum, some 
gas passes through the platinum septum into the originally 
vacuous space, as soon as, but not until, the metal is raised 
to the temperature of ignition. 

Whereas coal-gas is a variable mixture of marsh-gas and 
hydrogen with several other gases and vapours, containing 
on the average about 45 per cent, of marsh gas and 40 per 
cent, of hydrogen, the gas transmitted through ignited 
platinum is found to consist exclusively of hydrogen. 

A transmission, therefore, of only one, and that not the 
most abundant, of the many constituents of coal-gas, takes 
place into the originally vacuous space through a septum 
of ignited platinum. 

So that while the nitrogen of the air is transmitted 
through a septum of india-rubber in a much smaller ratio 
than its oxygen, the other constituents of coal-gas are 
transmitted through a septum of ignited platinum in an 
infinitely smaller ratio than is its hydrogen. 

Experimenting with single or unmixed gases, the quan¬ 
tity of hydrogen transmitted through a septum of ignited 
platinum into a vacuous space amounted to over 100 cubic 
centimetres in half-an-hour ; whereas, under the same 
conditions, the quantity transmitted of oxygen, nitrogen, 
marsh-gas, carbonic acid, and some other gases, did not 
amount to *oi cubic centimetre in half-an-hour. 

Further, the transmission of hydrogen through a septum 
of ignited platinum, as of various gases through a septum 
of india-rubber, takes place into a volume of some other 
gas as well as into a vacuum, but with a similar compli¬ 
cation of results. 

What is the nature of these transmissions of gas through 
india-rubber and ignited platinum respectively ? Are the 
phenomena in the two cases similar or dissimilar to each 
other ; and with what class of actions are they one or 
both associated ? 
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hi. 
By a sufficient degree of pressure, gases may t>e forced 

through the minute channels of a porous septum ; or, in 
other words, may pass through such a septum by tran¬ 
spiration. * * * * 

But transpiration takes‘place only through obvious 
channels or pores, from which india-rubber and platinum 
are entirely free. 

Again, transpiration through a porous septum takes 
place only in the direction of the preponderating total 
pressure; but the transmission of gas through india- 
rubber and ignited platinum, from one gaseous space into 
another, can take place in the opposite direction to that of 
the total pressure, and in both directions at the same time, 
by a sort of interchange of gases through the septum. 

Moreover, the composition of a mixed gas, such as 
atmospheiic air or coal-gas, is not altered by mere tran¬ 
spiration ; whereas the composition of these mixed gases is 
greatly altered by their transmissions through india-rubber 
and ignited platinum respectively. 

Lastly, every gas arid every mixture of gases has its own 
special velocity of transpiration, irrelative to any other 
property of the gas, and irreducible to any general law. 
These rates are altogether different from the observed rates 
of transmission of the same gases through india-rubber 
and ignited platinum, thus :— 

Oxygen . • . • 1 *oo 
Nitrogen . . . . . ‘87 
Carbonic acid * * • ‘73 
Marsh-gas . . * • • *55 
Hydrogen • • • 

From these differences in the character of the phenomena, 
as well as from another important difference hereafter to 
be mentioned, it is clear that the transmission of various 
gases through india-rubber, and of hydrogen through 
platinum, is not due to transpiration. 

IV. 
As the channels of a porous septum become more and 

more minute, their resistance to the bodily transmission of 
gas becomes greater and greater, and the quantity of gas 
forced through them less and less, until at length the 
septum becomes absolutely impermeable to transpiration, 
under the particular pressure. 

But such a septum, of which the individual capillary 
channels are so small as to offer a greater resistance, or 
friction, to the passage of gas through them than the 
available pressure can overcome, may nevertheless present 
a considerable aggregate of interspace, through which the 
proper diffusive movement of gases, due to their innate 
molecular mobility, may take place freely. 

When any volume of gas is allowed access to a vacuous 
space, or to an additional gaseous space, it gradually dif¬ 
fuses itself throughout the space afforded it, at a rate 
inversely proportionate for each gas to the square root of 
its specific gravity. 

In so far as the aggregate area of interspace available 
for diffusion is greatly diminished, by the introduction of 
a porous non-transpiring septum between the diffusing 
gas and the addition d space afforded it, so is the amount 
of diffusion within a given time proportionably diminished ; 
but in no other respect does the septum appear to take 
any part in the action ; it neither promotes nor retards the 
diffusion, but simply allows it to take place in proportion 
to th.e aggregate area of the interspace which it affords. 

The experimental determination by means of Bunsen’s 
diffusionometer of the relative diffusion-velocities of dif¬ 
ferent gases through a thin plate of compressed graphite 
—a septum without obvious pores and quite impermeable 
to transpiration—has given numbers which are almost 
identical with the reciprocals of the square roots of the 
specific gravities of the several gases : — 

Hydrogen.3-g0 
Marsh-gas.. *34 
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Nitrogen . . . . . i*oi 

Oxygen.‘95 
Carbonic acid . . . .'81 

Interdiffusion of different gases takes place in proportion 
to their respective diffusion-velocities. Thus with air and 
hydrogen separated from each other by a graphite septum, 
for every 1 volume of air which passes into the hydrogen- 
space, 3 8 volumes of hydrogen pass into the air-space. 

Mixed gases also diffuse away from one another accord¬ 
ing to their respective diffusion-velocities. As a result of 
even the small superior diffusiveness of nitrogen over that 
of oxygen, the proportion of oxygen in atmospheric air 
has been increased from 21 to 24^5 per cent., by the 
diffusion of nitrogen away from it, during its conveyance 
through several lengths of porous tobacco-pipe enclosed 
in a vacuous space. 

The acts of gas-diffusion through porous septa and of 
gas-transmission through india-rubber and ignited plati¬ 
num resemble each other in several points. They both 
take place through septa free from obvious pores ; they 
both take place as well in the direction as against the 
direction of the preponderating pressure, and also in op¬ 
posite directions at the same time by a sort of interchange; 
and they both effect an alteration in the composition of 
any mixed gas subjected to their operations. 

But they differ altogether from one another in the 
relative velocities with which the gas-movements in each 
case are effected—the transmissions of gas through india- 
rubber and ignited platinum being at special rates, while 
the diffusions of gas through porous septa are inversely 
as the square roots of the specific gravities of the 
particular gases. 

Thus, the specific gravity of nitrogen being somewhat 
less than that of oxygen, its rate of diffusion is accord¬ 
ingly somewhat higher, in the proportion of 101 to 95. 
Hence, if the passage of air through the rubber septum 
were due to diffusion, the transmitted air should be rather 
richer in nitrogen and poorer in oxygen than the original 
air; whereas the transmitted air is actually found to be 
very much richer in oxygen and poorer in nitrogen than 
the original air. 

Again, hydrogen having a far lower specific gravity 
than marsh-gas, its diffusion rate is very much higher, in 
the ratio of 380 to 134. Hence, taking the proportion of 
marsh-gas to hydrogen in coal-gas as 1 to 1, and it is 
usually rather greater, if the passage of coal-gas through 
ignited platinum were due to diffusion, for every 380 
volumes of hydrogen transmitted there should be 134 
volumes of marsh-gas : but in reality no marsh-gas what¬ 
ever is transmitted; so that neither with the rubber 
septum nor with the platinum septum are the results due 
to diffusion. 

It is rare to have phenomena of diffusion undisturbed 
by phenomena of transpiration, or phenomena of trans¬ 
piration undisturbed by phenomena of diffusion; but 
since the alteration in the composition of a mixed gas by 
its passage through a transpiring-diffusing septum is 
effected solely by diffusion, the results obtained with the 
rubber and platinum septa are not due to joint trans¬ 
piration-diffusion. 

V. 

A septum may be quite free from pores of any kind or 
degree of minuteness, and so far be absolutely impermeable 
to the passage of gas through it in the form of gas, but 
may nevertheless permit a considerable transmission of 
certain gases by their prior solution or liquefaction in the 
substance of the septum. 

The merest film of water, as of a soap-bubble for 
instance, is quite impermeable to gas as gas ; but allows 
the ready transmission of a soluble gas, such as ammonia, 
through it, by reason of a prior solution or liquefaction of 
the ammonia in the film of water. 

The film of water may be replaced by a moist membrane 
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of any degree of thinness or thickness, with a similar 
result. 

In this case the phenomenon consists in a solution of 
the gas in the moist material of the septum—in a diffusion 
of the liquefied gas as a liquid through the thickness of 
the septum—in an evaporation of the liquefied gas from 
the remote surface of the septum—and, lastly, in a diffusion 
of the evaporated gas into the adjoining space. 

Of ihe many circumstances affecting the final result, 
the influence of the solubility of the gas in the liquid of 
the septum would so far predominate over all other 
influences as to allow of their being left out of con¬ 
sideration. Whence it may be affirmed that the trans¬ 
mission of any gas through a film of liquid, or a moist 
septum, will be found proportionate to the solubility of 
the gas in the liquid. 

But gases are absorbable not only by liquids, but also 
by certain solids, and especially by charcoal. 

The gas-e* absorbed by charcoal are probably liquefied 
in the charcoal ; at any rate, the more a sorbabte of them 
occupy a bulk considerably less than if reduced to the 
liquid state by pressure. 

All charcoal is more or less porous ; but its absorption 
of gases is not proportionate to, or a mere physical effect 
of, its porosity ; since other similarly porous substances 
do not manifest the same absorptive power, and since the 
absorbability by charcoal of any gas is as special a property 
of that gas as is its solubility in water or alcohol. 

The transmission of an absorbable gas through a septum 
of compact charcoal, such as the cocoa-nut charcoal used 
by Mr. Hunter, of Belfast, which absorbs about T8yths of its 
volume of mercury, and m times its volume of ammonia, 
would take place in two ways. 

A portion of the gas would pass through the fine pores 
of the charcoal as gas, by diffusion, at a rate inversely 
proportionate to the square root of its specific gravity; 
while another portion would become liquefied in the 
charcoal by capillary condensation, pass through the 
charcoal as a liquid, and evaporate from the other side, 
just as would a gas liquefied by solution in a moist 
membrane ; and it is conceivable that, in some compact 
forms of charcoal, the transmission of gas by gaseous 
diffusion might be inappreciable as compared with its 
transmission by liquefaction and evaporation. 

VI. 

Whereas the mere passage of gas through a transpiring 
or diffusing septum takes place in thorough independence 
of the nature of the material of the septum, in these last 
considered actions the transmission takes place by virtue 
of a sort of chemical affinity between the gas and the 
material of the septum—the selective absorption of the gas 
by the septum being a necessary antecedent of its trans¬ 
mission ; whence it may be said that the gas is transmitted 
because it is first absorbed. 

Is, then, the transmission of oxygen, &c., through 
india-rubber, and of hydrogen through ignited pla’inum, 
effected by a process at all allied to that of gas-liquefaction 
by solution or capillary condensation ? 

That septa of india-rubber and platinum differ from 
merely diffusive and transpiring septa, in effecting or 
allowing a selective transmission of ceitain gases through 
them, is evident; but do they first exert a selective or, in 
other words, a chemical absorption of these particular gases r 

Experiment answers that they do ; oxygen proving to 
be more than twice as absorbable by india-rubber as by 
water, and hydrogen proving to be fully three times as 
absorbable by wrought platinum as by charcoal. 

The statements of fact and interpretation contained in 
this abstract are based upon the investigations of Mr. 
Graham, spread over a long period of years ; and especially 
upon the investigations described in his more recent 
memoirs “ On the Molecular Mobility of Gases ” (Phil. 
Trans., 1863), and “On the Absorption and Dialytic 
Separation of Gases by Colloid Septa” (Phil. Trans., 1866). 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, February 19, 1867. 

J. P. Joule, LL.D., F.R.S., Vice-President, in the Chair. 

Mr. Sidebotham inquired whether any member was 
acquainted with the particulars of a remarkable discovery 
in connexion with the conversion of dynamical into elec¬ 
trical force by M. Siemens and Dr. Wheatstone, a brief 
notice of which appeared in the Aihenceum of February 16. 

Mr. Wilde said that he happened to be present at the 
meeting of the Royal Society on the 14th inst. when 
M. Siemens’ interesting paper “ On the Conversion of Dyna¬ 
mical into Electrical Force, without the Aid of Permanent 
Magnetismwas read. The apparatus used in his experi¬ 
ments, and exhibited at the meeting, consisted of two electro¬ 
magnets, coiled with long and thin wires, and between the 
poles of these electro-magnets an armature, also coiled with 
long and thin wires, was made to revolve rapidly by means 
of pulleys. 

When a voltaic battery was connected with the wires of 
the electro-magnet for a few moments, and afterwards dis¬ 
connected, the residual or permanent magnetism of the 
electro-magnets was sufficiently strong to generate a feeble 
current of electricity in the wire of the revolving armature. 
The feeble current thus generated was then transmitted 
through the coils of its own exciting electro-magnet, instead 
of the current from the battery, and by the mutual action 
and reaction of the electro-magnet and the armature upon 
each other, the magnetism of the machine could be exalted 
to such a degree as to require the application of very con¬ 
siderable power to drive the apparatus. 

That this increase of magnetism was attended by an 
increase of dynamic electricity in the wires surrounding 
the armature and electro-magnet was manifest from the 
brilliancy of the spark at the commutator and the increased 
deflection of a galvanometer needle placed within the in¬ 
fluence of the electro-magnetic circuit; but the quantity 
of electricity was not sufficient to ignite wires, and was 
comparatively small in proportion to the mechanical force 
expended in producing it. 

The apparatus used by Dr. Wheatstone in his experi¬ 
ments, which was also shown in operation at the meeting, 
was very similar in construction, and identical in principle, 
with that of Siemens, though each of these experiment¬ 
alists appears to have worked out his results independently. 

Instead of the long and thin wire used by Siemens in his 
machine, Wheatstone employed coils of thicker wires, and 
the wire on the electro-magnet was of the same diameter, 
and about eight times the length of that on the armature. 
The coils of the electro-magnet had consequently about 
eight times the resistance of the armature circuit. In this 
arrangement, the wire surrounding the armature being the 
generating circuit, it follows from a well-known property 
of the electric circuit, that the amount of dynamic or use¬ 
ful effect w'hich the current is capa^e of exerting when 
the resistance of the coils of the electro-magnets is in cir¬ 
cuit, is about one-ninth of the total amount w'hich the 
armature coil is capable of evolving when the electro¬ 
magnet is excited to the same degree by a separate battery 
or other electro-motor. 

This peculiarity of the machine was made evident by Dr. 
Wheatstone in a very striking manner by means of the 
folio w'ing well-devised experiment:—Two branch wires were 
led off from the extremities of the armature coil, and w hen 
the electro-magnet was fully excited the free ends of 
the branch wires were bridged across by means of a fine 
platinum w ire about nine inches in length, which W'ire 
immediately became wrhite-hot, and as suddenly ceased to 
be visibly hot until contact with the branch wdres had 
been broken for a short time and afterwards re-established. 

This momentary ignition of the platinum wire appeared 
to Mr. Wilde to be due to the diversion of the greater 
portion of the current generated by the armature into the 
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new channel or short circuit established by the platinum 
wire through the armature coils, before the high degree 
of magnetism which had been maintained in the electro¬ 
magnet by the full current from the armature had been 
reduced by the loss of a portion of the current so diverted. 

The results obtained by Siemens and Wheatstone are 
undoubtedly very interesting from a scientific point of view, 
but, practically, the exciting of the electro-magnet by the 
current from the armature used in connexion with it pro¬ 
duces results very inferior to what are obtained from similar 
machines, the electro-magnets of which are excited by a 
separate source of electricity of small power, as, in the latter 
case, the full force of the current generated by the armature 
coil is available for the performance of external work. 

Mr. Wilde having himself, some time ago, made some 
experiments similar to those of M. Siemens and Dr. 
Wheatstone, came to the conclusion that, in the present 
state of our electrical knowledge, the difficulty of utilising 
the current from the armature after it had passed through 
the coils of the electro-magnet was insuperable ; as it is 
absolutely necessary that the coils of the electro-magnets 
of electro-magnetic machines, when excited by inter¬ 
mittent currents, should be of considerable length, in 
order that they may acquire and retain a charge of 
electricity or magnetism, as has been shown by Drs. 
Henry and Faraday in their experiments on the induc¬ 
tion of a current upon itself. On the other hand, for the 
production of powerful electro-dynamic effects, it is 
necessary that the wire of the armature coil should be 
comparatively short and thick. Hence the incompatibility 
of the armature and electro-magnetic circuits, when exalted 
dynamic effects, outside the machine, are required. 

It is not a little interesting to observe how, in the pro¬ 
gress of physical science, the same train of reasoning is 
often pursued by* several individuals having no communi¬ 
cation with one another. In the present instance, it would 
appear that the “augmentation of the power of a magnet 
by induction currents produced thereby, and reacting upon 
the magnet itself,” has also suggested itself to other experi¬ 
mentalists besides M. Siemens and Dr. Wheatstone. In a 
letter published in the Engineer of July 20, 1866, p. 42, 
the writer (Mr. J. Murray) says :—“ The description in 
recent numbers of the Engineer of Mr. Wilde’s admirable 
improvements in the magneto-electric machine induces me 
to point out, if you will permit it through your columns, a 
variety of the principles embodied in his machine, which 
is so obvious that it cannot fail to be hit upon by some 
inventor before long.” 

It is briefly this :—“ Whereas Mr. Wilde, beginning 
with an ordinary magneto-electric machine, uses the cur¬ 
rent obtained from it to charge a powerful electro-magnet, 
and from this obtains a second and more powerful current, 
which, used in like manner, produces one still more 
intense, I, using only a single machine, pass the current 
obtained from its armatures through wires coiled round 
the permanent magnets, in such a direction as to intensify 
their magnetism, which, in its turn, reacts upon the 
armatures and intensifies the current. 

“ It is obvious that the amount of mechanical force 
which can thus be converted into electricity is only limited 
by the capacity of the iron for magnetism ; just as the 
power of a steam engine is only limited by the capacity 
of the boiler for absorbing heat.” 

Mr. Wilde has also received a letter on the subject of 
his recent experiments in magnetism from Mr. Moses G. 
Farmer, of Salem, Mass., United States, dated Novem¬ 
ber 9, 1866, in which he says that he had obtained an in¬ 
crease of 31 per cent, in the power of a magneto-electric 
machine by transmitting the current from the armature 
through coils of wire surrounding pieces of soft iron form¬ 
ing the prolonged extremities of the permanent magnets 
of the machine. Mr. Farmer, in the same letter, adds :— 
‘ I have built a small machine in which a current from 
the thermo-battery excites the electro-magnet of your 

machine to start it, and after the machine is in action a 
branch from the current of the magnets passes through 
its own electro-magnet, and this supplies the magnetism 
required. It is not exactly like a person standing in a 
basket and trying to lift himself—because the electricity 
proceeds from the conversion of the mechanical energy, 
which must be continually supplied. Neither can it in 
any wise be likened to the various schemes for producing 
perpetual motion ; but depends on the principle that the 
actual energy of the mechanical force, conjointly with the 
potential energy of the magnet, can develope a greater 
amount of potential energy than is originally resident in 
the magnet, or, in other words, it is a method of convert¬ 
ing part of the actual energy of the prime mover into the 
potential energy of magnetism.” 

ACADEMY OF SCIENCES. 

February 25, 1867. 

(From our own Correspondent.) 

On the subject of the assertions of M. Hermann, of 
Berlin, relative to the dangers of protoxide of nitrogen 
(laughing gas), Mr. Preterre (American dentist, of 
28, Boulevard des Italiens) addressed to the Academy the 
following letter :—“ In presence, on the one hand, of these 
assertions, and, on the other, of the considerable number 
of anaesthetics daily made use of in France by me, and also 
in America on a more vast scale, I trespass again on the 
indulgence of the Academy to request that the Commission 
named for this purpose will be kind enough to attend 
during my experiments, when I shall place myself com¬ 
pletely at their disposal.” The perfect innocuousness of 
the protoxide of nitrogen used by M. Preterre is accounted 
for by the fact that he prepares it the night before, and, 
after having •well passed it through water, he leaves it for 
many hours in contact with water. Under these condi¬ 
tions the trioxide of nitrogen or nitrous acid, which always 
accompanies the protoxide, combines with the oxygen of 
the water, and forms nitric acid, soluble in the water, 
leaving the nitrous oxide gas absolutely pure. 

Messrs. Bussy and Buignet presented the second pait of 
their memoir “ On the Changes of Temperature produced 
by the Mixture of Liquids of Different Natures.” The 
following are the very important conclusions arrived at:— 
1. In all the cases under examination, with one sole excep¬ 
tion, the calorific capacity of the mixture is a little superior 
to the mean capacity of the elements. 2. By a singular 
opposition, the liquids for which the increase of bulk is 
the most considerable are exactly those which develope 
most heat at the moment of their union, such as ether and 
chloroform, alcohol and water, sulphuric acid and water. 
Meanwhile the only instance hitherto noticed of a diminution 
ofbulkis the mixture of chloroform and sulphide of carbon, at 
the same time the decrease of temperature taking place at 
the moment of the union. 3. Independently of the loss of 
heat resulting from the changes of volume, there exists a 
cause which produces alone an absorption of heat—an 
absorption which can be sometimes equal, and even 
superior, to the heat given out by the combination of the 
liquids. This cause, perhaps, may proceed from the sepa- 
tion of the homogeneous particles necessary for the diffu¬ 
sion of the liquids. 

M. Fizeau communicated the result of his researches 
on the dilatation|of crystals. He experimented this time 
upon several series of salts presenting a great analogy with 
each other—such as the chlorides, bromides, and iodides 
—hoping that this analogy would be manifested by the 
manner in which crystals are influenced by the action of 
heat. His previsions are in general confirmed, and in the 
course of his studies he has discovered an anomaly quite 
singular, and which constitutes a veritable discovery. 
While the coefficient of dilatation of all the chlorides, 
bromides, iodides, is positive in the same manner as it is 
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for all substances experimented upon, up to the present 
day the coefficient of dilatation of the iodide of silver is 
alone negative, so that this salt, instead of dilating, really 
contracts. Raised to a temperature of 40° C., the co¬ 
efficient is -o‘oooooj39. This coefficient is, besides, 
variable with the temperature and the direction in the 
interior of the crystal. In the direction in which the con¬ 
traction is greatest, parallel to the axis, it is the -yoVcr Par^ 
for ioo°, a'bout a tenth of the dilatation of mercury. 

General Morin presented and described an electric 
thermometrical register for marking in an automatic 
manner, every quarter of an hour, the variations of tempera¬ 
ture in an enclosed spot or in the open air, and which was 
very serviceable during his experiments on a entilation. 
Our readers are already aware that some excellent 
apparatus have been invented and put in use—for example, 
that of the reverend Father Secchi—for registering the 
variations of temperature, nut only intermittently, but 
continuously. 

M. Dupre, of Rennes, Ile-et-Vilaine, has recently 
adapted with success the mechanical theory of heat to 
the transmission of sound. 

M. J. M. Gougoin has addressed, on the subject of the 
gas-couple of Mr. Grove, a note in which he arrives at 
conclusions in perfect conformity with those of M. Schon- 
bein. Mr. Grove supposes that it is indispensable for each 
of the electrodes of platinum of his gas-couple to be 
simultaneously in contact with one of the gases and with 
the liquid placed underneath. M. Gougoin states, on the 
contrary, that the action of the platinum does not take 
place except on the gases already below, and that the gas- 
receivers should only be considered as reservoirs to main¬ 
tain in a state of saturation the solutions they cover. The 
electro-motive force of the gas-couple varies curiously 
with the state of the platinum wire. Its action is in¬ 
creased, as M. Matteucci remarked, by heating the 
elements in the flame of a spirit-lamp some instants be¬ 
fore employing it. In the most favourable conditions, the 
electro-motive force of the gas-couple constructed with 
platinum wires not platinised scarcely exceeds 155, taking 
as unity the electro-motive force of a thermo-electric 
couple of bismuth and copper, the two solderings of which 
are maintained at the temperature of o° and ioo° C. The 
electro-motive force of the couple of Daniell is represented 
by 193, and that of the couple of Volta by 178, at the 
moment of being set at work. 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

179. O. Monnet-Laverpiliere, Rue Notre Dame des 
Victoires, Paris, “A new agricultural fecundating agent.” 

285. W. E. Newton, Chancery-lane, “An improved 
process for obtaining metals from their ores.” A commu¬ 
nication from J. N. Wyckoff, Brooklyn, New York, 
TJ.S.A.—Petition recorded Feb. 1, 1867. 

325. J. Wright andT. Cobley, Copthall-court, Throg- 
morton-street, London, “ Improvements in the treatment 
of ores of lead for the purpose of obtaining salts and 
colours of the same.”—Feb. 6, 1867. 

337. J. Graham, Warrington, Lancashire, “Improve¬ 
ments in the manufacture of spelter from zinc ashes and 
refuses obtained when coating iron with zinc.”—Feb¬ 

ruary 6, 1867. 
379. W. Clark, Chancery Lane, “Improvements in 

preserving animal or vegetable matters, whether fluid or 
solid, in a wholesome and edible condition, without 
material loss or change of their natural flavour.” A com¬ 
munication from L. H. Spear, Braintree, Orange, Vermont, 
U. S. A.—February 9, 1867. 

Correspondence. 

CORRESPONDENCE. 

Determination of Phosphates. 

To the Editor of the Chemical News. 
Sir,—With regard to the difference which a correspondent 
finds between the analysis of one chemist as compared 
with that of another in the amount of soluble phosphate 
reported, it has occurred to me that, supposing the deter¬ 
mination to have been made in the ordinary manner, both 
chemists, when they found they had a first-class manure 
under examination, would be careful to redissolve {the 
phosphate after burning, and again precipitate so as to get 
it perfectly free from adhering salts, but when the manure 
contained a smaller proportion of phosphate one analyst 
might trust to “ washing well ” to cleanse the once preci¬ 
pitated phosphate, whilst the other would treat it as he 
would if as large as the amount obtained from a better 
manure. The thorough washing of phosphates being a 
tedious and difficult operation, the little time expended in 
redissolving and again precipitating them, if not quicker, 
has the advantage of giving greater accuracy to the 
analysis. I am, &c. 

Geo. Hofwood. 
Manchester. 

Science Teachers. 

To the Editor of the Chemical News. 
Sir,—The following has just been communicated to 
teachers of science classes in connexion with the Science 
and Art Department: — 

“ My Lords consider the subject of examinations for 
certificates as teachers of science. They determine that, 
for the future, all candidates who obtain a first or a 
second class in the May examinations shall be deemed 
qualified to earn payments on results, according to the 
rules of the Science Directory, and lhat the special 
examinations in November for teachers’ certificates be 
dispensed with.” 

As this change is a most important one, and likely to 
materially affect both teachers and pupils of science classes, 
I beg you will allow me space for a few remarks thereon. 
It has hitherto been the practice of the Department to 
hold two distinct examinations in science during the 
year—the one in November of candidates for teachers’ 
certificates, the other of pupils of science classes in May. 
And it is so very obvious that this distinction should be 
preserved, in order that the attainments of intending 
teachers should be more severely tested than those of their 
future pupils, that the discontinuance of the November 
examinations is calculated to arouse, in all persons con¬ 
nected with the spread of scientific education, feelings of 
astonishment and disgust. 

It might be thought that, in bringing about such a 
change, some cogent reasons for the step would have been 
vouchsafed, but there is not the ghost of an intimation of 
the grounds on which “my Lords ” have been induced to 
come to their decision ; and it may be safely predicted 
that, amongst all persons interested in science teaching, 
there will be but one opinion on the subject, and that not 
very complimentary to the judgment and common sense 
of the South Kensington authorities. On looking over 
some of the most recent examination papers, it cannot but 
be admitted that those for candidates for teachers’ certifi¬ 
cates differ very little, as regards the amount of knowledge 
required to answer the questions, from those set for 
advanced pupils of science classes in the May examina¬ 
tions ; and this may’ have suggested to the authorities the 
desirability of fusing the two examinations into one, and 
thus, while diminishing the labours of the officials, reduc¬ 
ing the expenses of the Department. But if economy 
had been the object it might have been attained in other 
and less objectionable ways— for instance, by discontinu¬ 
ing the allowance to successful candidates in November 
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for railway travelling and personal expenses, and letting 
each one pay his own expenses. 

It was a feature in the November examinations that 
candidates were tested as to their practical acquaintance 
with the subject they desired to teach ; and although little 
perhaps was required, yet the correct performance of that 
little was some sort of guarantee that the candidate knew 
how to “ handle his tools.” Under the new regulation, 
it will be impossible to test a candidate’s practical skill, 
and the result must be to raise up a class of teachers who 
may be able to get a second-class or even a first-class 
pupil’s prize as the result of their examination on paper, 
but who, owing to the absurd regulations in respect to 
science classes, may have never so much as worked with 
a microscope, dissected a plant, or handled a test-tube. 
It is such a palpable absurdity that a student in a science 
class should, with the limited time and advantages at his 
disposal, after a couple of years’ study of any particular 
science, be considered capable of setting up as its 
expounder, that one can hardly help regarding those who 
encourage this state of things as ignorant not only of the 
essential qualifications of a scienceteacher, but of the very 
nature of science itself. 

If “ my Lords ” had been really anxious for the spread 
of scientific knowledge amongst the artisan classes, they 
should have preserved the distinction between the Novem¬ 
ber and May examinations, raised the qualifications of 
candidates for teachers’ certificates, and demanded a more 
thorough practical knowledge of the various subjects. 
Instead of this, the effect of the recent regulation will be 
to increase largely the number of inexperienced, unprac¬ 
tical teachers, without adding to the strength of the 
science classes ; and the present staff of teachers, finding 
the payments from the Department for ?small classes will 
not remunerate them for their time and outlay for appara¬ 
tus, &c., will be compelled to give up science teaching in 
disgust. So utterly absurd does the whole thing appear—so 
ill-advised and ill-considered—that I cannot but regard it 
as calculated, if not directly intended, to create a prejudice 
against the teaching of scientific subjects ; and it will 
cause no surprise in me if the next we hear from South 
Kensington be that Government aid to science classes is to 
be altogether abolished. I am, &c. 

A Science Teacher. 
Woolwich, February 23. 

Chemical Notices from Foreign Sources. 

Monobasic Carbon Acids.—1. Acetic acid (G = 12, 0 — 8). 
—A. Geuther refers to his former paper on this subject in 
“ Reports of Royal Society, Gottingen,” 1863, p. 281, and 
proceeds to inquire if the constitution of acetic acid is 
expressed by the formula 

€H9,G3o / HO 
l HO, 

and similarly for its derivatives, whether the molecule of 
water contained in its salts is or is not replaceable by 
metallic oxides. If it is not, then the acid carbon com¬ 
pounds naturally split into two groups, one group in 
which the water is only partly, the other in which it is 
wholly, replaceable by bases. To the former group belong 
acetic acid, its homologues, and, indeed, most other acid 
carb >n compounds ; to the latter group belong oxalic and 
carbonic acids and the derivatives of carbonic oxide 
(croconic acid, &c.). To get an answer to this question, 
Geuther acted upon ethylic acetate with sodium, and 
obtained, among other products, the sodium salt of ethyl¬ 
diacetic acid, or ethylenedimethelenecarbic acid (athylen- 
dimethylencarbonsaure), carbic acid = formic acid. The 
formula of this salt is 

€H2,GO,) HQ 
GH2,G02 
€2H4 ) Na0- 

It is decomposed by water, giving alcohol, acetone, sodic 

carbonate, and carbonic anhydride. The best mode of 
preparing ethyldiacetic acid is by adding strong acetic 
acid to the sodium salt, extracting with ether, and dis¬ 
tilling the extract. The pure acid boils at i8o’8°, has 
sp. gr. 1-03 at + 50, and does not redden dry litmus. Its 
most characteristic reaction is that with neutral ferric 
chloride, with which it gives, even in dilute solutions, a 
splendid dark cherry-red colour. Its barium and copper 
salts are described. Its salts generally resemble in solu¬ 
bility those of acetic acid; the silver salt decomposes 
under water very rapidly, even in the dark. The exami¬ 
nation of the ethyl and methyl compounds, boiling respec¬ 
tively at 198° corr. and 186 80 corr., confirmed the author 
in his view of the constitution of the sodium salt. Am¬ 
monia reacts on ethylic ethyldiacetate, giving rise to two 
amides, the relation between which remains the subject 
for further research. 

Geuther thinks it not impossible that ethyldiacetic acid 
is sometimes present in the urine of diabetic subjects. 

If sodic ethyldiacetate is heated in a stream of carbonic 
acid, an acid provisionally named dehydracetic G8H808 is 
obtained ; its hydrogen, barium, sodium, and calcium salts 
were prepared. Dehydracetic acid is erystallisable, melts 
at io8'5° —J090, boils at 269 "6° corr., dissolves freely in 
boiling water and ether, sparingly in cold water. 

A severe criticism of a paper “ On the Action of Sodium 
on Valerianate of Ethyl,” by J. A. Wanklyn,* and some 
caustic remarks on the—as the author conceives—tardy 
recognition in England of the first account of this research 
with reference to “ Notes of Researches on the Synthesis of 
Ethers,” byFrankland and Duppa,f conclude the paper.— 
(■Chem. Centralblatt, N. S.xi. 785.) 

Niobium.—Marc Delafontaine has studied the binoxide 
of niobium Nb204, and the protoxide Nb202; the former is 
obtained by intensely heating niobic acid in a current of 
hydrogen. It is an indifferent body of so great stability 
that it is more probable that it is the oxide of a radicle 
niobyle Nb202 than a niobic niobate ; this oxide has been 
known as hyponiobium. The protoxide resulting from 
the action of sodium on sodic oxyfluoniobate has, until 
now, been described as niobium. Although resisting most 
reagents, it combines with chlorine, forming an oxy¬ 
chloride which, with the oxyfluoride and oxysulphide, 
establish its true composition. The metal niob'um, there¬ 
fore, remains yet to be isolated. — (Arch. Sc. Phys. Nat., 
N. S., xxvii. 167.) 

Di-isopropyl and Amyl-isopropyl (C=i2).—C. Schor- 
lemmer has prepared and examined these bodies, and finds 
that, like other members of the marsh-gas series, they are 
highly indifferent to sulphuric and nitric acids, and are 
therefore easily purified. Di-isopropyl, boiling at 58°, 
forms with chlorine in the cold a body C6H13C1 having the 
greatest resemblance to hexylic chloride, and boiling at 
1220. Amyl-isopropyl boils at iio°, and forms with 
chlorine a body resembling octylic chloride, and boiling 
at 165°. These two hydrocarbons differ fundamentally in 
their reactions with chlorine in presence of iodine.— 
(Zeitsch. Chem., N. S., iii. 1.) 

Hippuric Acid in Animal Organisms.—Dr. Meissner and 
C. Shepard, in the examination of blood and other animal 
fluids for hippuric and benzoic acids, where the presence 
of succinic acid is suspected, rely on the solubility in 
absolute alcohol of the alkali and calcium salts of hippuric 
and benzoic acids, the corresponding salts of succinic acid 
being insoluble. Norm d blood—at least that of herbivora 
— always contains succinic acid, but never contains benzoic 
or hippuric acids. The hippuric acid found in the urine 
of herbivora is first produced in the kidneys, and is not 
simply separated by them from the blood. There is no 

* Journ. Cli. Sac., N. S., ii. 371. 
f Aimed. Cli. Phgnn., cxxxv. 217. 
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clue to the nitrogenised substance which in the body of 
the animal becomes converted into hippuric acid. What¬ 
ever it may be, it certainly' is not urea. 

The observation of Lautemann, that quinic acid becomes 
converted in the human body into hippuric acid, is fully 
confirmed. 

Wohler’s early observation, that the administration to 
human subjects of succinic acid causes an increase both 
of the normal quantity of that acid in the urine, and also 
of the carbonic acid, without influencing the excretion of 
hippuric acid, is also fully corroborated. 

With respect to the source of the hippuric acid found 
in the urine of herbivora, the authors have succeeded in 
identifying it, partly at least, with the cuticular substance 
described by Mohl as a continuous membrane covering the 
higher plants on those surfaces which are freely exposed 
to the air, and by Mulder as an envelope of the epidermal 
cells. Its chemical relations are very imperfectly known, 
but it is rather more digestible than cellulose. The 
authors agree with Henneberg, Stohmann, and Rauten- 
berg, who found that the addition to straw and hay, which 
provoke an abundant excretion of hippuric acid, of an 
easily digestible, non-nitrogenous substance, as sugar, 
causes an increase in the quantity of urea, and a decrease 
in that of hippuric acid. The quantity of hippuric acid 
excreted depends, moreover, both on the general vital 
conditions of the animal and on the individual ; thus, a 
horse at work under like conditions excretes more than 
when it is at rest. An elevated temperature appears to 
increase the excretion of succinic acid and urea, and to 
diminish that of hippuric acid ; but the individual pecu¬ 
liarities of the beast have, in this case, much influence. 

There appears to be an intimate connexion between the 
presence in the urine of calcic carbonate and hippuric acid. 
When the latter is abundant the urine is strongly alkaline 
and turbid with calcic carbonate. 

The authors leave open the question whether a diet 
which in herbivora is provocative of hippuric acid has the 
same effect upon man.—(Zeitsch. Chern., N. S., iii. 2 ) 

Uric and Kynurenic Acids.—G. Meissner considers that 
the excretion of kynurenic acid in dogs is dependent on 
the particular individual experimented on. To separate 
uric and kynurenic acids, Meissner boils wdth wTater and 
barytic carbonate, filters, crystallises the barytic kvnu- 
renate from the filtrate, and separates the uric acid from 
the residue on the filter by means of chlorhydric acid. 
Kynurenic acid appears wdiolly or partially to obliterate 
the murexide reaction for uric acid.—(Zeitsch. Chern., 

N. S., iii. 9.) 

Cumol [Q- —17; 9= 16).—Schaper finds that nit ro-cumol 
crystallises in long yellowish needles, fusing atyi0 and 
boiling without decomposition at 265°. Cumidine (from 
.'iitro-cumol via tin and chlorhydric acid) crystallises from 
its hot aqueous solution in long silky needles easily soluble 
in alcohol, fusing at 62°. The sulphate and oxalate are 
crystallisable. Paranitroxylylic acid C9K;>(N9-2)02 is 
obtained by oxidising nitro-cumol with chromic acid. It 
is crystallisable, easily soluble in alcohol and hot water, 
difficultly so in cold water, and fuses at 195^ The 
barium and calcium salts are crystallisable and easily 
soluble in water. The ethyl ether crystallises from 
alcohol and is easily fusible. Schaper is engaged on other 
oxidation products of cumol, and thinks that he has 
already obtained xylylic acid, fusing at 12. — [Zeitsch. 
Chern., N. S., iii. 12.) 

Photometer.—Professor Schonbein suggests the use cf a 
solu'ion of cyanin as a photometer. He finds that the 
depth of colour which it takes on exposure to light varies 
in proportion to the strength of the light, and that the 
phenomenon occurs also in vacuo.—[Arch. Sc. Phys. Nat., 
N. S , xxvii. 149.) 
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Ozone. — Professor Schonbein has studied the formation 
of hydric peroxide by the slow oxidation of organic matter, 
and finds that in most cases the co-operation of light is 
necessary. The action resembles the slow oxidation of 
phosphorus, in so far as the oxygen is split up into ozone 
and antozone. The antozone (positive oxygen) always 
remains combined either with water or with the matter 
undergoing oxidation, forming an organic antozonide, 
whilst the ozone (negative oxygen) is set free only when 
the substance undergoing oxidation is in the state of 
vapour. There are two classes of organic bodies—those 
which give hydric peroxide and an organic antozonide, 
and those which give only the latter. Some organic 
antozonides are very permanent—as, for instance, fossil 
amber.—[Arch. Sc. Phys. Nat., N. S., xxvii. 149.) 

Cupric Peroxide.—W. Schmid prepares this body by 
shaking a very dilute solution of cupric sulphate with 
hydrated or anhydrous manganic binoxide.—[Journ. prakt. 
Chem. xcviii. 130.) 

MISCELLANEOUS. 

Royal Society.—On Saturday, March 2, the Presi¬ 
dent of the Royal Society (General Sabine) gave a soiree at 
Burlington House, which was numerously attended. The 
most striking scientific novelty was Wilde’s large magneto¬ 
machine, which was exhibited in the lower library, and 
worked by a steam-engine. During the arrival of the guests 
the electric light produced was directed upon the court¬ 
yard, which it brilliantly illuminated, its direct rays almost 
equalling those of the sun. The same machine also fused 
seven feet of thick iron wire, and with the quantity 
armature bars of iron and platinum a quarter of an inch 
in diameter were at once liquefied. The .new principle in 
magneto-electricity, discovered simultaneously by Mr. 
Siemens and Professor Wheatstone, wras exemplified in 
two machines exhibited by those gentlemen, and which 
attracted much attention. Not the least curious object 
shown was a long gas flame, which, at the slightest sound 
of a harsh or hissing character, immediately contracted 
to one half of its foimer height. It beat perfect time to 
a tune played by a musical box, and was even affected by 
the ticking of a watch, while tearing a piece of paper threw 
it into a violent commotion. Among other things interest¬ 
ing to chemists we noticed a very complete set of thallium 
salts exhibited by Messrs. Hopkin and Williams, which 
are now about to be forwarded to the Paris Exhibition. 

ISIaliC's Stoiie-lSreakei'.—We would call the atten¬ 
tion of manufacturing chemists and those of our readers 
who may be interested in mining works to a notice in our 
advertisement columns of Blake's patent stone-breaker, 
the merits of which, we think, would, if sufficiently known, 
cause its more general adoption. We have had the oppor¬ 
tunity of seeing one of these machines in operation at the 
Welsh Gold-Mining Company’s Works, near Dolgelly, 
and certainly nothing could be more striking than the 
facility writh which it crushed the hardest masses of 
quartz and granite. Could not something of the sort be 
employed on the stones for the metropolitan roads, the 
final crushing of which is now left to be done by the 
wheels of carriages and the feet of horses, to the great 
injury of both ? 

First Proseention under the Alhal! Act of 

1S6.‘S.—On Monday last, at the St. Helen’s County 
Court, before Mr. Judge Blair, Mr. Price, solicitor, of 
Manchester, applied to the judge that his costs in the case 
of Messrs. Leather and Co., of the Bridgewater Smelting 
Company, who have lately become alkali manufacturers, 
might be allowred. It appears that this firm was lately 
summoned for having allowred a large quantity of muriatic 
acid gas to escape into the atmosphere, contrary to the 
said Act, and the firm had paid the full penalty of 501. 
into court. 
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Paper Pipes anil Cisterns.—Chemical works suffer 
in common with private individuals from the effects of 
severe frost, in the bursting of the pipes and cisterns from 
which thejr derive their supply of water. It may interest 
chemists and others to know that pipes and cisterns may 
be made of a material which effectually resists the frost, 
and, strange as it may appear, the material employed is 
paper. The late severe frost afforded abundant oppor¬ 
tunity for confirming the opinion expressed by Mr. 
Szerelmey, that the materials which he employs render 
paper a perfect non-conduetor, and that as such it 
will resist the action of frost. In the open yard of 
his factory at the Albion Works, near Battersea Bridge, 
there was, during the past winter, one large brick 
tank containing several tons of water, the ice upon 
which was several inches thick. By the side of this was 
another, made of paper boards, the water in which was 
not the least frozen. Some iron pipes which supplied 
water to the boiler of the engine-house from the large cis¬ 
tern burst in several places on the thawing of the frozen 
water which they contained. Some paper pipes, on the 
other hand, filled with water, and which have been exposed 
in snow on the ground, perfectly kept the water from 
freezing. In a model house, or hut, made of paper, and 
which is erected on the open space, some water in bowls 
and pails did not freeze, though outside the building there 
were large masses of ice. The encaustic colours with 
which the exterior of the paper house had been painted, 
and which had also been applied to brick, iron, stone, 
timber, and a variety of other materials, retained their 
peculiar brightness and brilliancy throughout the whole 
period of the continued frost. These very practical and 
severe tests would seem to establish very fully the value of 
the processes. If water does not freeze under the conditions 
referred to, a very large amount of that discomfort and 
annoyance so generally experienced at the time of frost 
and thaw would be arrested by the substitution of these 
paper pipes and cisterns for the ordinary ones of lead or 
iron.—Railway News. 

Pulverisation of Uquiil Fuel.—Captain Schpa- 
kovski, Professor at the Russian Military College of Paul, 
has recently made some very curious experiments on cer¬ 
tain applications of the “powder of liquids/’ or, in other 
words, on water, alcohol, turpentine, naphtha, and other 
substances, in a very finely divided condition. The 
advantage obtained by such minute subdivision is the 
obtaining complete combustion of the whole of the carbon 
contained in the liquid. The Captain has constructed a 
peculiar lamp, which may be regarded as the typical in¬ 
strument of his system. The flame of this lamp, fed by 
turpentine, rises to the extraordinary height of two feet, 
and it issues from the burner with a noise that resembles 
that caused by the rush of steam out of a pipe ; its colour 
is yellowish-white, and its temperature is that of the 
fusing-point of steel. The quantity of turpentine con¬ 
sumed by the lamp in connexion with the pulveriser is 
from two to five pounds per hour. Captain Schpakovski 
commenced his public experiments with the fusion of fine 
steel wire, which, after a few seconds, began to melt and 
burn away in sparks. He then gave the flame a horizon¬ 
tal direction, and melted a piece of copper. He also ex¬ 
hibited a crucible, intended, with the aid of the pulveriser, 
to melt pieces of copper weighing from five to ten pounds. 
The application to which Captain Schpakovski attaches 
the 'greatest importance, however, is the heating of the 
boilers of steamboats. He has constructed a small vessel, 
24 feet long and 5 feet wide, with an engine of two horse¬ 
power, which performs 6£ knots an hour. The boiler is 
heated by four pulverisers, the turpentine being stored 
forward, and conducted through a tube, furnished with a 
regulator, to the pulverisers. The consumption of the 
liquid is stated to be equal to three pounds per hour per 
horse-power. The Captain is now engaged in the con¬ 

struction of a vessel of three times the above power, and he 
expects, in consequence of improvements in the boiler, to 
be able to reduce the consumption to about half the above 
amount. It is said that orders for twenty steamers for St. 
Petersburg and the neighbouring places have already been 
received, and that it is proposed to establ.sh communication, 
by means of small vessels on Captain Schpakovski’s prin¬ 
ciple, on the Neva, between the town and the islands, so 
that passengers may be conveyed through the canals of 
the Moika and of Tontalca to the central station on the 
Neva, where the large vessels lie that run between that 
place and the islands. It is not pretended that the heat¬ 
ing by means of turpentine will cost less per hour than 
coals, but, as the former will not require the fires to be 
lighted more than ten minutes before starting, there will 
be a great economy in the case of very short runs like 
those on the Neva, which only occupy about half an hour. 
The new method is also applied to night signals, the 
lantern giving three times as much light as those at 
present in use.—American Artisan. 

]|T«w Hantyniwyn Mining' Extension Company 

(Limited).—The object of the above Company is to 
acquire three lead-mining properties in Carmarthenshire— 
the new Nantymwyn, the Gilfach, and the Glan-Towy. 
A detailed account of each of these will be found in the 
prospectus. 

Meeting's for tlie AVceb. 

Tuesday, March 12. 
Royal Institution, 3 p.m, Professor Ilenslow “ On 

Botany." 
Royal Medical and Chirurgical Society, 8\ p.m. 
Photographic Society, 8 p m. 

Wednesday, March 13. 

Microscopical Society, 8 p.m. 

Thursday, March 14. 
Royal Institution, 3 p.m. Professor Frankland “ On 

Coal Gas." 
Royal Society, 85 p.m. 

Friday, March 15. 

Royal Institution, 8 p.m. Mr. E. B. Tylor “ On the 
Early Mental Condition of Man." 

Saturday, March 16. 

Royal Institution, 3 p m. Professor Frankland “ On 
Coal Gas." 

ANSWERS TO CORRESPONDENTS. 

T. Aspden.'—"We have written to Paris for the gentleman’s address. 
Mica.— A correspondent says that he has extensive mines of mica 

in Canada, and could supply it in large quantities at a very cheap rate. 
He has about half a ton of it in England, aud would be glad if some 
one could suggest a use for it. 

IF. Morgan.—Write to Hopkin and Williams, 5, New Caveudish 
Street. They will be able to supply the article you want. 

Chemicut, Liverpool.—No examination i-t necessary to become a 
Fellow of the Chemical Society. You would have to be proposed by a 
member, and then ballotted for. 

A. B.—The exact process of bleaching paraffin wax is a trade secret, 
and varies at every manufactory. One of the best processes is to melt 
and mix it with two per cent, of oil of vitriol, by means of which all 
the other hydrocarbons are carbonised. The remaining paraffin is then 
washed with hot water mixed with colourless photogen, and filtered 
hot through animal chare >al. The ( araffin is thus rendered white, 
and may he separated from the pliotogen by distillation. 

MacAdam.—We are unable at present to give our correspondent 
more particulars than are contained in the article alluded to. 

E. C C. Stanford.— The journal quoted can be seen either at the 
British Museum or at the Patent Office Library ; or it can be procured 
fiom the Continent through Asher or Trubner. 

H. B. —Tetrachloride of carbon ha3 only recently attracted attention 
in the commercial world ; we are therefore unable to give information 
on the manufacture, app ieations, and market of the same. 

A. B. —The Momteur Helen tijlque is published by Dr. Quesneville, 
Rue de Buci, 12. 

Received. — “ Fitzetienne W. B T. P. Blunt. 
Books Received.—Dictionary of Chemistry, part xxxviii. : Sodium— 

Stilbite ; Chemical Manufactories’ Directory of England; the Techno¬ 
logist for March ; Photographs of Eminent Medical Men, part i. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On Oxygenated Water,* * by 31. Schonbein. 

The object of the present paper is to ascertain within 
what limits oxygenated water can resist spontaneous 
decomposition, or that provoked by heat. The author 
some time ago stated that oxygenated water,conveniently 
diluted, might, with impunity, be submitted to distilla¬ 
tion ; and he has now proved by experiments the correct¬ 
ness of this assertion. The test employed consisted of 
a standard solution of permanganate of potash, which is 
(as Mr. Brodie has shown) integrally reduced to protoxide 
of manganese, when in presence of oxygenated water. 

As i oo grammes of the standard liquid contain four 
decigrammes of permanganate, there is then a milli¬ 
gramme of 0 per gramme of liquid, which destroys just 
as much © in the oxygenated water, provided, however, 
that the latter has been acidulated with sulphuric acid. 

M. Schonbein has thus ascertained that oxygenated 
water is really weakened by boiling, but that neverthe¬ 
less, when properly diluted, it is not wholly destroyed ; 
so much is this the case, that it may even be concentrated 
by this means, and that generally, the more it is diluted 
with water, the better it resists the action of heat. 

As to that -which represents the deficit, it is not, as 
might be supposed, destroyed; it goes forth with the 
vapour, and condenses with it, so that oxygenated water 
is afterwards found in the receiver. 

Metallic vessels should not be used in these operations, 
as they exercise a decided decomposing action on oxy¬ 
genated water; while glass or porcelain is quite harm¬ 
less. Cellulose also has no appreciable effect on it, for 
after soaking in oxygenated water either unsized paper 
or pure linen, and then drying,f the author has found in 
them the characteristics of oxygenated water by means 
of the following reagents—with tribasic acetate of lead, a 
yellow-brown precipitate; with a mixture of prussiate 
and ferric salt, a blue coloration. A similar coloration 
is also developed—i, by iodised starch, with the addition 
of a little ferrous sulphate; a, in chromic acid, contain¬ 
ing a little dilute sulphuric acid; 3, in tincture of guaia- 
cum with the addition of some blood-corpuscles. 

Dyed with indigo, and then plunged into a solution of 
diluted ferrous sulphate, the paper reagent quickly loses 
its colour, and the same thing happens when it has been 
dyed with cyanine blue. 

Placed in dry and well-stoppered flasks, the paper 
will retain the power of producing these reactions for 
several weeks. It keeps especially well in dry air, but 
naturally loses its antozone when placed in ozonised air. 

M. Schonbein has taken advantage of this property of 
lignin of fixing without altering H02, for ascertaining 
the presence of this peroxide in the vapour emanating 
from a liquid containing only of H02. A strip of 
paper, dried over sulphuric acid, was, for this purpose, 
suspended in a flask containing the oxygenated liquid. 
In less than an hour the paper had acquired the pro¬ 
perty of turning blue in presence of iodised starch, much 
diluted, and with the addition of a trace of ferrous sul¬ 
phate. The more concentrated the liquid, and the higher 
the temperature, the more quickly and the better does 
the paper become charged with oxygenated vapour, 
though it will become fixed even at o°—a longer time 
being required for this. At about the boiling point, one 

* Journ. prakt. Chem., xcviii. 66. 
t The water used contained £ per cent, of oxygenated water. 

Yql. XY. No. 380.—March 15, 1867. 

123 

minute is sufficient to blue even the ordinary ozone test- 
paper. 

An almost equal sensitiveness is manifested by paper 
steeped in tincture of guiaiacum, freshly prepared, then 
in corpuscles of blood ; the same also with cyanine and 
indigo previously impregnated with ferrous sulphate. 

After referring to his former researches on the produc¬ 
tion of oxygenated water, and proving that this body 
may be formed at a high temperature, M. Schonbein 
adds that we are far from being acquainted with the 
truth about oxidation, and that, for the present at least, 
we can hazard no theory of this phenomenon. 

TECHNICAL CHEMISTRY. 

The Theory and Working of Blast Furnaces, by Wm. 

Crossley, F. C.S., 3fanager Ormesby Iron Works.* 

(Continued from page 114.) 

Looking at these facts, it seems to the writer that 
what is wanted in the production of iron in the present 
form of blast furnace is the formation of carbonic oxide 
(CO) at the earliest possible moment after the blast 
enters the furnace, and also the greatest intensity of 
heat near the point at which it enters—in other words, 
localisation of heat with early production of carbonic 
oxide (CO). The recent improvements that have been 
made with a view of favouring the conditions for obtain-? 
ing this object are two— 

1st. Heating the blast; 
2nd. Increasing the capacity of the furnace— 

and I shall endeavour now to describe in what manner 
these may affect the combustion of coke and effect a 
saving in it. 

On the first point I shall only risk one conjecture of 
my own. 

Increasing the temperature of the blast gives increased 
affinity between the oxygen and the carbon, so that im¬ 
mediately the blast enters the furnace and comes into 
contact with the coke, combination takes place between 
the carbon of the coke and the oxygen of the blast; con¬ 
sequently the heat is more confined as to space, and 
more intense than if the combustion took place higher 
up the furnace, as it does where unheated blast is used. 

I think there cannot be the slightest doubt about the 
importance of intensity of heat. In my opinion, without 
intensity of heat it would be impossible to make foundry 
iron at all, because, excepting at very high temperatures, 
combined carbide of iron cannot be decomposed into 
“ graphitic ” carbon and iron.f With some iron ores—as 
the Cleveland—it is almost an impossibility to make 
grey iron with cold blast, because with cold blast a suffi¬ 
ciently high intensity of heat is not obtained.! 

Again, the early removal of oxygen leaves a higher 
column of coke unacted upon, so that it is free to car¬ 
bonise the iron as it trickles through ; and it follows, 
also, that the sooner carbonic acid is formed—that is, 
the nearer the tuyeres it is formed—and nearer the 
tuyeres also is formed the carbonic oxide, and, lastly, 
the higher the column of material for the heated gases 
to pass through, therefore the cooler the gases are when 
they leave the furnace, and, further, more highly pre¬ 
pared is the material when it comes to that point where 
cast-iron and slag are formed. Ihus, all the conditions 

* Communicated by the author. 
+ I look upon “(grey” cast-iron as a carbide of iron, but [for my pre¬ 

sent purpose it will answer equally well, in discussing this question, to 
accept the view usually taken. See Chemical News, July 25, i86j. 

t See Transactions of Society of Mechanical Engineers, Glasgow. 

* 
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are better fulfilled with hot blast than with cold, and it 
is by contributing to the required condition in so high 
a degree—especially in the intensity of heat produced 
—that the hot blast effects such a saving in coke. At 
the same time, it must be admitted that the above does 
not altogether explain the results obtained, and perhaps 
the best further explanation of any that I have seen, or, 
indeed, that has been advanced, is the one given by Mr. 
Charles Cochrane. In this short paper I shall scarcely 
have time to give his views fully, but I trust to be 
enabled to make them sufficiently well understood. 

In the furnace we have found that the coke is not 
perfectly burnt into the highest oxide of carbon, but 
only imperfectly burnt into the gas known as carbonic 
oxide, whereby it only gives out a very small portion of 
the heat it is capable of evolving; for instance, i lb. of 
coke, if properly burnt into carbonic acid, is capable of 
raising the temperature of 14,544 lbs. of water i°, but 
if burnt into carbonic oxide only, the heat given out 
will be but 445 30, or in the proportion of 1 in the latter 
case to 3*26 in the former. Now it is very evident that 
any fuel that may be used outside the furnace and per¬ 
fectly consumed* will be capable of saving the imper¬ 
fectly burnt fuel inside the furnace in this proportion. 
Mr. Cochrane supposes that it is by heating the nitrogen 
of the blast from its initial temperature (say 50°) to a 
much higher temperature (say iooo°) by the perfect 
combustion of coal or other fuel outside the furnace, 
that so great a saving is effected; for instance, it is sup¬ 
posed that we force every minute 4500 cubic feet of 
atmospheric air into the furnace, and as 1000 cubic feet 
of air weighs 76 lbs., the weight of blast entering the 
furnace every minute will be 342 lbs., of which 263 lbs. 
is nitrogen. 

263 x 950 x *25 

4453 
= 14 lbs. carbon, 

per minute ; and as this quantity of blast is capable of 
combining with 59 lbs. of carbon per minute, the saving 
in coke due to heating the nitrogen to 950° is about 
25 per cent. 

In my own opinion, we ought to take the oxygen of 
the blast into consideration, as well as the nitrogen, and 
in that case the saving would be about i8| lbs. in every 
59 lbs. of coke. 

The next question for discussion is the capacity of the 
furnace and the relation between height and width. 
There cannot be the slightest doubt about the good 
hitherto resulting from increased capacity. It is well 
known that in some furnaces in the Cleveland district a 
saving of at least eight cwt. of coke per ton of iron 
made has resulted from this alone ; but whether that 
benefit is due to increased width or increased height is 
not so easily determined. It seems to the writer that 
capacity—if that be all that is required—can be more 
easily obtained from greater diameter than from height; 
and the material, in wide furnaces, will have as much 
chance of absorbing the heat from ascending gases as 
in high ones, the only difference being that wre have less 
gas passing over the same horizontal area than in the 
others ; but inasmuch as it travels slower, the material 
has more time to absorb the heat it contains. But, apart 
from the question of absorption of heat and preparation 
of material, there is the equally important question of 
irregularity in the working of the furnace; for no 
saving in fuel can well compensate for “ scaffolding ” 
and “ slips,” and although 50 feet may be high enough 
for furnaces 18 or 20 feet in diameter, it may, for the 
purpose of promoting regularity in the working, be 
requisite to increase the height for a greater width. We 

ought, however, to consider well before adding much to 
the present height of our furnaces, with the great cost 
attending it, and also the increased working cost of 
raising material to great height. 

The highest furnaces known are Messrs. Bolckow and 
Vaughan’s, at Eston, which are 96 feet high. The 
widest furnaces are some building by Mr. Morrison, at 
Ferry-hill, near Newcastle, which are said to be 29 feet 
wide. Perhaps even greater good may be gained by 
increased capacity in the furnace, but it is evident a 
limit must be reached when the saving is counter¬ 
balanced by increased working expenses ; and there 
can be no doubt this will be soon attained, for the tem¬ 
perature of the escaping gases is already reduced to 
380° F. in furnaces 75 feet high and 21 feet wide. In 
furnaces 55 feet high and 15 feet wide, the temperature 
was 8oo° F.; and the saving in tons of coke per week in 
a furnace making 250 tons of iron per week on 25 cwts. 
of coke per ton, from this cause alone, will be 

2949 x 4.20 x 

4453 

•25 
= 69*5 tons. 

The above calculation is made on the assumption that 
2949 tons of gas is evolved per week; data from which 
above has been obtained will be given further on. 

, (To bo continued.) 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, March 12, 1867. 
The Mulhouse Industrial Society has proposed for the 
chemical arts the following subjects for prizes:—An 
important improvement in the bleaching of wool and silk. 
An industrial preparation obtained in the crystallised state 
from dye wToods. A remarkable improvement in colour 
engraving. A better system of dyeing and soaping vats. 
Manufacture of an ultramarine, which, thickened by albu¬ 
men and fixed by steam in the ordinary way, is not subject 
to any alteration, and preserves its clear and brilliant 
colour. Process of dyeing or fabrication of linen printed by 
organic bases. To prepare one or the other of the following 
colours :—metallic red, dark-green, and violet; also plastic 
garnet colour, capable all of being printed with a roller 
when thickened with albumen. A substance suitable for 
thickening colours, stucco work, and plaster, and capable 
of being employed with an economy of at least 25 
per cent., instead of all the substances in use up to the 
present time for .different purposes. Means of fixing 
charcoal grey otherwise and more solidly than by 
albumen, How do the molecular substitutions affect 
coloured organic compounds ? Application, to the manu¬ 
facture of printed goods, of the action of light and elec¬ 
tricity upon the substances which are coloured by these 
agents. A substance able to replace, for all purposes, dry 
egg-albumen, in the impression of colours on tissues, at the 
same time presenting a considerable economy on the albu¬ 
men. (Decolorised albumen from blood is cheaper than 
the albumen from eggs, always soluble in water, and 
capable of coagulating by heat.) Can indigotine be regene¬ 
rated from its sulphuric components ? What are the 
degrees of humidity and of heat at which the acetated 
mordants are decomposed most advantageously and the 
most rapidly ? The employment of resins for the bleach¬ 
ing of cotton goods. New use of the yolk of eggs. In¬ 
delible ink for marking linen, &c. New machine with 
rollers capable of printing at least eight colours at a time. 
Solvents of aniline colours cheaper than the alcohols, 
having the same advantages, and not coagulating the 
hickeners. A process of fixing aniline colours more com* 
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pletely than by albumen. Introduction into commerce of 
caustic baryta at the maximum price of 15f. the kilo¬ 
gramme. New mode of treating different lubricating oils 
for machinery. The effects of different sorts of cotton in 
the bleaching and dyeing of tissues. Theoretical and 
practical study on cochineal carmine. Process of manu¬ 
facturing aniline red otherwise than by arsenic acid. A 
simple, easy, and practical process of preparing the soluble 
protosalts. Aniline black soluble in any medium serving 
for dyeing, and able to resist the action of light as -well as 
the aniline black already known. Aniline black for 
printing by rollers. A blue that can serve for tinting 
wools and for resisting vaporisation. Scarlet red derived 
from an alkaloid susceptible of applications similar to 
those of aniline, that will be less perishable than those, 
and not dearer than cochineal. Brown, maroon, and cin¬ 
namon colours from an organic base. Means of repeating, 
by a natural or artificial organic base of any description, 
the processes of the preparation of aniline colours, red, 
violet, blue, green, and black tints. The manner of form¬ 
ing the copper rollers for printing cotton goods, &c., so as 
to preserve their original diameter, without affecting the 
quality of the metal in the case of the application of a 
new design. 

The chemical manures of M. George Ville commence to 
attract the attention of agriculturists, especially of those 
who have to grow great quantities of industrial plants, 
such as sugar-cane, beetroot, flax, &c. The following is 
the summary of the results of the experiments made by 
M A. Cavalier at Mesnel-Saint-Nicaise (Somme) :—In a 
ground exhausted by four successive crops, obtained 
without manuring the land, giving only 18 hectolitres of 
wheat per hectare, instead of 28, the average return, 
six plots of ground were taken, of the size of an are each, 
and separated one from the other by a deep furrow. The 
following manures were applied :—To the first, five kilo¬ 
grammes of sulphate of ammonia, two kilogrs. of phos¬ 
phate of lime, two kilogrs. of common potash, two kilogrs. 
of lime ; to the second were added all the above elements 
except the lime; to the third, five kilogrs. of sulphate of 
ammonia, two kilogrs. of pure phosphate of lime, two 
kilogrs. of lime, but no potash ; to the fourth, no nitrogen, 
two kilogrs. of pure lime, two kilogrs. of potash ; to the 
fifth, five kilogrs. of sulphate of ammonia, two kilogrs. of 
pure carbonate of potash, two kilogrs. of lime, no phos¬ 
phate of lime ; to the sixth, no manure. No serious 
accident took place to hinder the vegetation from thriving, 
and the following is the result for the return of the crops 
per hectare (2*471 acres):—For the first, complete manure 
51 tons per hectare ; second, omitting the lime, 4.7 *445 tons; 
third, same complete manure, omitting the potash, 25*34 
tons per hectare; fourth, complete manure, leaving out 
the nitrogen, 36 834 tons; fifth, same complete manure, 
omitting the phosphate of lime, 37*881 tons; sixth, with¬ 
out manure, 25*550 tons. In comparing the first plot 
with the sixth, we perceive that the chemical manures 
have given an increase of the roots to an extent of 25*500 
tons per hectare—that is to say, the produce is simply 
doubled ; beetroot being sold at 20 francs the ton and the 
chemical manure at 395 francs per hectare, the profit is 
equal to 115 francs. 

M. Cavalier continued his experiments upon the plots of 
an are, each by transferring them to two hectares of ground 
—about 5 acres—and they were not less conclusive. The 
first hectare had received 650 kilogrammes of sulphate of 
ammonia, 800 kilogrs. ofphosphate of lime, 200 kilogrs. of 
pure carbonate of potash, 200 kilogrs. of lime ; it produced 
59*640 tons of beetroot, even when perfectly cleaned, and 
the leaves and fibres cut off. The second hectare had 
received the same manure, but with only 400 kilogrs. of 
sulphate of ammonia instead of 650; the produce was 
45*325 tons of beetroot. These two series of experiments, 
■well carried out, prove also that if the potash, the phos¬ 
phate of lime, and the lime contribute very much towards 

the vegetation of the beetroot, the nitrogen seems to act 
the principal part. 

M. Leroy, at Vareene (Oise), has made on his part experi¬ 
ments, the results of which are expressed by the following 
figures : — 

Complete manure 
Same without phosphate 
Same without potash 
Same without nitrogen 
Phosphate of lime alone 
Lime alone 

. 62*370 tons per hectare, 

• 48'33° » » 
• 42’39° >> m 
. 28*350 ,, „ 
.. 18*900 „ ft 

• 9*45° »> >> 
If we consider the produce obtained on limed land as the 
expression of the real fertility of the soil, the complete 
manure gives a net profit of 52*920 tons. 

, In a quite recent note inserted on March 3 in the Inter¬ 
national Bulletin of the Imperial Observatory, and on the 
8th inst. in the bulletin of the Scientific Association of 
France, M. Le Yerrier resumes on the cometary theory of 
shooting stars, and persists in attributing the honour of 
it to himself without condescending so mention the name 
of Schiaparelli, whose letters, however, have been pub¬ 
lished in a journal of great authority, the meteorological 
bulletin of the College of Rome, issued under the superin¬ 
tendence of the Rev. P. Secchi, and were translated by the 
writer before M. Le Yerrier had published a single word of 
his researches. We are really frightened by this system 
of organised cool-blooded appropriation, and more so by 
these lines, the effect of which has been even more coolly 
calculated :—Sir John Herschel, who, along with his son, 
Alexander Herschel, has paid great attention to shooting stars, 
gives his complete assent to the theory of the swarms of 
November. Poor M. Schiaparelli! Happily the Astro- 
nomische Nachrichten have collected the necessary papers, 
and he will soon be in a position of having his revenge. 

M. Mohn, director of the Meteorological Institute of 
Norway, has proved by numerous observations the extra¬ 
ordinary influence of the ground on the direction of the 
wind which blows against the coasts in winter. During 
the month of January, the cold air which covers the earth 
flows towards the sea, comparatively warm, producing 
thus a really constant land breeze, which modifies and 
diminishes the velocity of the gales in the upper portion, 
and alone can pass the mountains ; rejected by the cold air 
of the earth, the lower portion takes a southern direction 
without being able to reach the land. 

On November 14 last, the sky being clear, M. Mechin, 
who was travelling towards Ispahan (Persia), observed, in 
all its splendour, the shower of shooting stars. Every 
second millions of luminous points dropped from the 
firmament and fell into space. Several stars trained a 
long tail like that of a rocket. F. Moigno. 

Paris Exhibition, Chemical Department.—We 
understand from Mr. Howard, Chairman of Class 44, that 
Mr. Bookbinder (Messrs. Mazaroz’s representative in Lon¬ 
don), who has gone over to Paris to look after the interests of 
exhibitors who had placed their cases in his principals' 
hands, that the cases are all erected, and the allotments 
consequently secured. The glazing will commence imme¬ 
diately, and he has no doubt but that every case will be 
ready for the reception of goods by the 20th, before which 
time it will be useless for exhibitors to think of unpacking 
their goods, owing to the dirt and confusion. A number 
of men are employed by him in collecting the packages of 
goods of each exhibitor, and placing them before the 
cases. Owing to the overworked condition of the railways, 
it will be of little avail making inquiries about individual 
missing packages just at present, but we learn that the con¬ 
signments are coming forward with fair regularity, and there 
is no doubt but that the regulation as to March 1 o will be 
relaxed, . - 
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PROCEEDINGS OE SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 7. 

Da. W. A. Miller, M.D., F.R.S., President, in the Chair. 

The minutes of the previous meeting were read and con¬ 
firmed. Messrs. George Ottley and Joseph Ince wrere 
formally admitted Fellows of the Society, and the following 
gentlemen were duly elected—viz., Major R C. Stewart, 
Deputy-Assistant Adjutant-General to the Forces, Horse 
Guards; Mr. James Campbell Brown, Aberdeen ; Mr. 
William Price Bonner, 69, Mark-lane; and Mr. J. Hersee 
Freeman, Stratford-house. The names of candidates 
proposed were Mr. John Mackay, 119, George-street, 
Edinburgh, and Mr. David Skinner Kemp, Bombay. 

Mr. E. T. Chapman read a short paper “ On the Oxida¬ 
tion of Formic Acid." The author finds that formic acid 
will not survive the oxidising influence of an aqueous 
solution of chromic acid, being in this respect entirely 
different from the acids both of the acetic and aromatic 
series, which have been lately shown to resist a treatment 
of this kind. A quantitative result was quoted in support 
of the fact of formic acid being converted under these 
circumstances into water and carbonic acid. 

A “ Note on the Synthesis of Formic and Hypo sulphurous 
Acids," by Dr. A. Dupre, was next read. After Kolbe had 
demonstrated the synthesis of formic acid by the action of 
an alkali metal upon carbonic acid, the author conceived 
that a parallel reaction would give rise to the production 
of a hyposulphite. The change duly occurred when sodium 
amalgam was brought into contact with aqueous sul¬ 
phurous acid, thus— 

2SH203 + 2Na=SHNa02 + SHNaOa + HsO. 

No formic acid was generated by the action of zinc upon 
an aqueous solution of carbonic acid heated in a sealed 
tube, but distinct traces of the acid were obtained by 
boiling under pressure gas-coke, or carbon obtained from 
tartar, and a strong solution of an alkaline carbonate, and 
afterwards distilling with sulphuric acid. The author 
considers it probable from his experiments that the con¬ 
stitution of formic and hyposulphurous acids is identical, 
and that the atomic expression of the latter may be 
simplified by adopting a halved formula, thus— 

Na2H2S204 = 2 (NaHS02). 

Hyposulphurous acid would thus become the formic acid 
of the sulphur series. 

Mr. Chapman confirmed the observation of Dr. Dupre, 
by stating that a formiate was generated by the fusion of 
carbon with a caustic alkali and pouring the hot mass into 
water. Another method of synthesis was noticed in the 
case of dissolving cast-iron nails in chromic acid and dis¬ 
tilling the product. 

Dr. F. Crace Calvert gave some details which he had 
observed in the manufacture of formic acid by the oxalic 
acid and glycerine plan. The product seemed to be 
formed tardily at first, but on repetition of the process 
with the same glycerine and fresh amounts of mono- 
hydrated oxalic acid the action unfolded in a very regular 
manner. 

Dr. Odling offered some remarks in support of the 
opinions advocated by Dr. Dupr6, whose experiments 
were first commenced in his laboratory. The destruction 
of formic acid under circumstances where acetic acid sur¬ 
vived was capable of explanation on the ground that there 
might be, as assumed by Laurent, differences between the 
mono- and bi-carbon acids as great as between those con¬ 
taining three and four atoms of carbon. Dr. Calvert’s 
anomalous result might be the consequence of the pro¬ 
duction in the first instance of a formiate of glycerine 
which subsequently became decomposed. 

Mr. Chapman preferred to assume that an oxalate of 

glycerine was first formed which split up under the action 
of heat into formic and carbonic acid with regeneration of 
the glycerine. The speaker did not object to halving the 
formulae of the hyposulphites, but would not allow that 
sulphur plays the part of carbon, or that there was any 
analogy between the two acids under discussion. 

Dr. F. Crace Calvert made a preliminary statement 
of the results of a series of experiments in which he is at 
present engaged. The author finds that a large proportion 
of the mineral phosphates contained in cereal grains, peas, 
beans, and even cotton, may be extracted by digestion in 
water. The solutions thus obtained always held in solu¬ 
tion much magnesia. Cotton wool of twelve kinds was 
operated upon, and the amount of phosphoric acid ex¬ 
tracted was about one two-thousandth part of the original 
weight of the vegetable substance. He had determined in 
several instances the proportion of phosphates before and 
after treatment with water. Dr. Calvert also mentioned 
incidentally a fraudulent practice of adding weight to 
cotton goods by brushing over them an aqueous solution 
of chloride of magnesium. 

Mr. Spiller said that the observation of Dr. Calvert 
reminded him of an experiment which Dr. A. W. Hof¬ 
mann used to show in his course of lectures at the Royal 
College of Chemistry—namely, that by the addition of 
ammonia to the aqueous extract of malt, or pale ale, an 
abundant precipitate of white crystalline ammonio-magne- 
sian phosphate was formed. 

The President confirmed this statement by remarking 
that Liebig had shown him the same experiment many 
years ago, whilst on a visit in Germany. 

Dr. Calvert described likewise som e interesting results 
obtained by the action of carbon (boxwood charcoal) 
impregnated with oxygen upon a variety of compounds ; 
thus sulphurous acid and sulphuretted hydrogen were 
both immediately converted into sulphuric acid, alcohol 
became acetic acid, wood spirit was changed into formic 
acid, fousel oil into valerianic acid, &c. 

The President moved a vote of thanks to the respective 
authors, announced the date fixed for the members’ dinner 
(27th instant), and adjourned the meeting until March 21. 

PHARMACEUTICAL SOCIETY. 

March 6, 1867. 

G. W. Sandeord, Esq., President, in the Chair. 

Dr. John Harley, F.L.S., read a paper “ On Some of 
the Preparations of Conium of the British Pharmacopoeia.'* 
The author has, during the last few months, been engaged 
in ascertaining the value of the conium preparations ; he 
published the result of his experiments with the tinctura 
conii fructus of the British Pharmacopoeia in the January 
number of the Pharmaceutical Journal. These experi¬ 
ments went far to prove that the tincture is almost useless 
as a remedial agent, for Dr. Harley has not only adminis¬ 
tered it to patients in large doses without perceiving any 
of the effects of conium, but he has also taken it himself, 
in doses varying from 3SS. to 5ij.» without experiencing 
any effect, excepting a stimulant action from the larger 
quantities of spirit. There was no sense of fatigue, 
neither drowsiness nor tendency to inaction, no disorder 
or diminution of muscular power. The pupil, definition 
in the vision of near and distant objects, the pulse, and 
all the functions remained in their usual state, and the 
secretions were active and normal, so that it is evident 
that the tincture is an inert preparation when given in 
proper medicinal doses. Dr. Harley now gives the result 
of his experiments with the succus conii, whichhe described 
as a useful preparation. He had taken it in doses varying 
from 5ij. to 5vss. The first dose was taken without any 
effect, but after the larger doses he experienced to a 
greater or less degree those symptoms which had not fol¬ 
lowed the large doses of the tincture. He believed that 
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the use of tobacco greatly interfered with the effects of 
conium. A person who smoked half an ounce of tobacco 
in the day would become less excited after a dose of a pre¬ 
paration of conium. The author said that he was now 
engaged in ascertaining the value of the extract; up to the 
present time the results he had obtained were unsatis¬ 
factory, but he hoped to publish further researches on the 
subject. He then drew the attention of the meeting to 
some preparations of conium which had been carefully 
prepared by Mr. Hemingway from the fresh plant, and 
also to a preparation which had retained its properties un¬ 
impaired for three years. 

Professor Redwood could not recollect the exact 
wording of a communication received from Dr. Christison, 
but he believed it was to the effect that Dr. Christison had 
a sample of extract of hemlock prepared twenty years ago 
by the late Mr. Jacob Bell, which still retained its efficacy 
as a medicine. 

Mr. D. Hanbury thanked Dr. Harley for his 
paper, and referred to Dr. Harley’s zeal in conducting 
these experiments on himself. 

Dr. Harley said that it was usual to perform experi¬ 

ments on the lower animals, but he believed this was in 

many cases insufficient. 

Dr. Attfield also thanked Dr. Harley for his paper, 
saying it was a subject of especial interest to them as 
pharmaceutists. 

Mr. D. Hanbury, F.L.S., read a paper “ On the Necessity 
of the Cultivation of Medicinal Plants” He had intended 
to read a paper “ On the Cultivation of Jalap,” but he 
afterwards thought it desirable to alter the title. After 
remarking that those medicinal plants which were indi¬ 
genous to our own country were cultivated with care and 
attention and collected at a proper time, Mr. Hanbury 
referred to the various causes of the high prices of many 
important drugs, mentioning scammony, jalap, kino, 
ipecacuanha, &c., saying that he believed they would be 
procured at lower prices, and in better condition, when 
cultivated by civilised and intelligent men. He also 
mentioned calumba, hemidesmus, chiretta, &c., as plants 
which w’ould be materially improved if they were culti¬ 
vated by the aid of intelligent skill. Mr. Hanbury con¬ 
cluded his paper by commending the subject to their 
further attention. 

The thanks of the meeting were given to Mr, Hanbury 
for his interesting paper. 

Mr. A. F. Haselden commenced reading a paper “ On 
the Codex and the British Pharmacopoeia compared ;” but 
as the time had expired before Mr. Haselden had proceeded 
far with his paper, he consented, at the request of Pro¬ 
fessor Bentley and the Chairman, to postpone it to the 
next Pharmaceutical meeting. 

ROYAL INSTITUTION. 

A Course of Six Lectures “ On Coal Gas,” by Dr. Frank- 

land,F.R.S. (Lectures I.and;IL—March 7 and 9,1867.) 

Sketch of the Apparatus and Processes used in the Manu¬ 
facture, Purification, and Distribution of Coal-gas—The 
Philosophy of the Light of Coal-gas—Source of Light 
in a Gas Flame—Comparison of the Illuminating Effect 
of Gas with that of Candles—Construction and Use of 
Photometers. 

In the first lecture the ordinary process of gas manu¬ 
facture was briefly explained, by means of diagrams and 
by an experiment, in which the process of manufacture 
was followed as far as could be expected in a lecture. 
The several gases of which coal-ga3 is chiefly com¬ 
posed were individually examined with regard to the 
amount of light yielded by them. Dr. Frankland then 
proceeded to an inquiry, which, from the novel way in 
which he treated it, possessed great interest—“ What is 
the source of light in a flame ? Does it proceed from the 

suspension of incandescent particles ?” This, it is well 
known, is the usual explanation of our text-books, but 
the lecturer had recently been led to doubt its truth. The 
audience were invited to follow an experimental examina¬ 
tion of the facts in support of and those in opposition to 
the generally accepted theory. 

Non-luminous flames—such as hydrogen and carbonic 
oxide — were burnt from jets, and very finely divided 
carbon sifted into the flame ; the luminosity then 
approached somewhat to an ordinary gas flame. A plate 
was held over a non-luminous flame, and there was no 
deposit; a luminous one treated in the same manner de¬ 
posited sooty matter. These experiments appear to sup¬ 
port the received explanation of the phenomenon. 

Hydrogen and oxygen, when enclosed in a strong vessel 
and ignited by an electric spark, gave a brilliant flash; 
evidently no solid particies can exist in this flame. 
Hydrogen was burnt in atmospheric air, and subse¬ 
quently in chlorine gas. Though not very great, there 
was a marked increase in the luminosity; this, again, can¬ 
not result from solid incandescent particles. 

Bisulphide of carbon, ignited in atmospheric air, gave 
little luminosity, and upon a cold surface deposited a little 
sulphur ; fed with a stream of oxygen, the brilliancy of 
the combustion was greatly increased; no sulphur or 
carbon can exist unoxidised in this flame. Other experi¬ 
ments in opposition to the old theory were the combustion 
of a mixture of nitric oxide and the vapour of bisulphide 
of carbon, and of arsenic in oxygen. These experiments 
at least prove that a brilliant flame may be produced under 
circumstances in which no solid incandescent particles can 
exist in the flame. 

A few experiments were shown to indicate that tem¬ 
perature exerted an effect upon the light-giving power of 
flames. 

The increase of light produced by the combustion of sul¬ 
phur in oxygen, in comparison with sulphur burning under 
ordinary circumstances, was attributed to the great increase 
of temperature. The vivid combustion of phosphorus in 
oxygen was explained in the same manner. The lecturer 
did not believe that the great luminosity in this case was 
dependent on the suspension of solid particles, for the 
reason that the product formed would be volatilised at the 
enormously high temperature produced ; but he did not 
advance this example as pointing with the same conclu¬ 
siveness as the preceding experiment. Temperature 
apparently exercises an effect upon the flame. 

The bearings of experiments performed previously, but 
the description of which we have preferred to defer till now, 
were examined with regard to the density of vapours and 
gases. These experiments were the combustion of a mix¬ 
ture of oxygen and hydrogen, and of hydrogen and chlorine, 
under circumstances which admitted of free expansion. 
These mixtures, in fact, were exploded, and the attention 
of the audience was drawn to the almost absence of light. 
When these experiments are contrasted with those made 
under which, in the one case, the great expansion was re¬ 
sisted, and in the other case—that of hydrogen and chlorine 
—in which it did not come into play (the combination taking 
place in insufficient quantity to produce a sudden rise of 
temperature), they cannot but strike an observer with the 
fact that vapour density exercises some influence on the 
luminosity of flames. This was still more apparent in the 
following experiment:—Arsenic was burnt in oxygen, in 
an apparatus which enabled a partial vacuum to be created, 
and the supply of oxygen to be regulated. Upon diminish¬ 
ing the current of oxygen, and partially exhausting by 
means of an air-pump, the light became gradually fainter 
and fainter. 

A diagram exhibiting the vapour densities showed that 
steam, hydrochloric acid, carbonic acid, and arsenious acid 
possessed greater vapour densities than hydrogen, the 
numbers ascending in the order in which they occur im¬ 
mediately above. Experiments in which these compounds 
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were produced by combustion followed the same order, 
the combustion of hydrogen and chlorine giving, next to 
hydrogen, the least light, while arsenic in the oxygen gas 
gave the most. 

Dr. Frankland stated that he believed the luminosity of 
a gas flame was due to the condensation,of hydrocarbons 
richer in the number of atoms contained in a standard 
volume than the original constituents. The suggestion 
was thrown out whether the sooty matter deposited on a 
coal surface might not in great part consist of rich hydro¬ 
carbons such as pyren and cyren. Certainly hydrogen, as 
was mentioned, is known to exist in it. 

The conclusion of the second lecture was devoted to the 
methods of estimating the amount of luminosity possessed 
by flames. Tne shadow photometer and Bunsen’s were 
described, and their use shown. Dr. Letheby’s modifica¬ 
tion of Bunsen’s photometer was likewise exhibited, 
which, though it depends in the first principle upon Pro¬ 
fessor Bunsen’s, is so greatly elaborated and improved as 
to possess a far higher degree of accuracy. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

PHOTOGRAPHICAL SECTION. 

February 20, 1867. 

Dr. J. P. Joule, F.R.S., S$c., Vice-President of the Section, 
in the Chair. 

A paper, by Joseph Sidebotham, Esq., was read, “ Onthe 
Reversed Action of Light in Photography.” 

'1 hose who have for many years been engaged in photo¬ 
graphic pursuits, either as amateurs or professionals, have 
(especially when trying some new process) met occasionally 
with very curious results—failures as photographic pic¬ 
tures—but of the greatest value as remarkable results of 
the effects of light. These were probably much more 
frequent in the early days of photography, when we were 
dependent in a great measure on our own manufacture of 
chemicals, even to the preparation of ether. Unfortunately 
but few of these curiosities, as we may call them, have 
been preserved; in the desire to produce good pictures 
these have been thrown aside, and too often the causes of 
the strange results have not been ascertained. This is 
the more to be regretted as discoveries of great value may 
be hidden under these so-called failures. On a former 
occasion I exhibited here a collodion positive, on glass, of 
a landscape, with the natural colours, red, green, and 
blue, very fairly represented, although much duller than 
in nature. This was an over-exposed picture, and not 
noticed particularly until a day or two after it was taken, 
and all my subsequent attempts were unsuccessful to 
obtain another similar picture. 

It is well known that when plates are over-exposed in 
the camera the action of light becomes reversed; thus, a 
sky which ought to be black becomes transparent, and a 
print from this looks somewhat like a negative on paper. 
Still the action is by no means regular, and there are many 
points connected with this action which require careful 
investigation. 

It is my intention to bring some of these before you this 
evening in a brief manrter, and to exhibit some curious 
specimens in illustration. 

All photographers must have noticed now and then, 
where two lines of light and dark meet, that the light is 
rendered more intense just at the edge of the black or dark 
object. In portraits of gentlemen this is sometimes very 
prominent; the dark figure is thrown up as intended from 
the light background, but the latter is so much more intense 
just round the figure that it has sometimes the appearance 
of light streaming from behind. This effect is sometimes 
seen in landscapes—round a tower or even a tree projected 
against the sky runs a line of intense white much deeper 

than the sky itself. On the other hand, it sometimes hap¬ 
pens that in a landscape with mountains the edge against 
the sky seems to be robbed as it were of a portion of its 
intensity, and so when printed exhibits a dark edge. 

Again, it is well known that the sky, seen through small 
openings in trees or small windows in a ruin, is much more 
intense in a negative than the great mass of the sky; also 
that in taking an interior view, where light streams through 
a window in front of the camera, the effect produced on 
the negative is as if the light came round, illuminating to 
some extent the inside, and gradually as it were eating 
away the tracery of the window. 

In some cases where the bright sky is seen through an 
opening of the trees, the trees and branches around the 
opening are converted in the photograph into pure white 
tracery on a darkened sky, and the remainder of the pic¬ 
ture quite natural; in some cases, again, one half of a 
photograph may be correct as a positive, and the other, 
the distance exactly like a paper negative. I bring with 
me for exhibition specimens of these several effects, which 
appear intimately connected together, and deserving of 
our attention. 

The question for us to consider is whether these effects 
are to be accounted for altogether by the received theories 
of the reversed action of light on iodised plates or paper 
when exposed too long in the camera—in other words, 
what used to be called solarisation—or whether, to some 
extent at least, these are not copies of the natural effects 
as the camera sees them, and as we should see them if we 
looked aright. 

In Tyndall’s work on the glaciers of the Alps is a refer¬ 
ence to a curious phenomenon he saw, where the trees 
and shrubs projected against the sky showed as brilliant 
white. He says this phenomenon is rarely seen by guides 
or travellers, perhaps because they avoid looking towards 
the brilliant sky. He also quotes a letter from Professor 
Necher to Sir David Brewster, describing the same phe¬ 
nomenon. He says he has seen it at different times of the 
day, and says that the appearance of the trees projected 
against the sky is as if they were made most delicately of 
the purest silver. At pages 180 and 181 are sketches, 
which, as you will see, are wonderfully like the photo¬ 
graphs I have to show. 

That some of these effects can be accounted for I am well 
aware, but when taken together there is much that is 
inexplicable ; the explanation for one case will not suit 
another. I would, therefore, make the suggestion that, in 
some states of the atmosphere, these bright lines are to be 
found in nature, either visible, or of such actinic power as 
to produce the results you see ; there are certain effects in 
nature—for instance, the streaming light of the sun from 
behind clouds—of which the camera takes no notice, and 
on the other hand, there may be effects in nature invisible 
to us, but which act like invisible rays of the spectrum 
with great chemical intensity. 

The following photographs were exhibited to illustrate 
the above remarks :— 

No. 1. Showing white lines round figures, and chair in 
carte de visite portrait. 

No. 2. Showing white line round church tower and 
yew tree. 

No. 3. Showing white line faintly above the hill, also 
the increased depth of shade at the extreme top of it. 

No. 4. Showing intense white line dividing landscape 
from sky, also the railings on bridge against the sky show¬ 
ing intense white, whilst those against the trees are black. 

No. 5. Curious compound of positive and negative, the 
house, road, trees, &c., in foreground being positive, and 
correct, the sky black, and the distant trees and buildings 
white. 

No. 6. Bridge and stream, Fountains Abbey. Showing 
the foliage around the opening to sky traced in pure white, 
the other part of photograph being natural. 
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No. 7. Showing the blurring of dark tracery when light 
streams through a window. 

No. 8. Showing one of the distant hills reversed, appear¬ 
ing light against a dark sky, the other mountains appearing 
natural. 

Mr. Dancer remarked that several years since he had 
attempted to explain the marginal appearances which some 
photographic negatives exhibit, by supposing that the force 
which governed the deposit forming the picture was more 
energetic at the abrupt boundary line between a light and 
dark object than on other parts of the exposed sensitive 
plate where there was less contrast, this intensity of force 
bearing some analogy to that which is observed on the 
edges of bodies influenced by magnetic, electric, or chemi¬ 
cal action. More recent observations had induced him to 
alter this opinion. He thought the phenomena were 
caused by interference of light accompanied by diffraction 
fringes of colour produced by the projection of a dark body 
against a bright sky. The actinic effect of these fringes 
might possibly be increased or decreased according to the 
amount of chromatic correction of the camera lens for the 
primary andsecondary spectra. Mr. Dancer stated that he had 
frequently noticed the reversed action of light from over¬ 
exposure ; with the old daguerreotype process he had 
obtained very perfect negative instead of positive pictures. 
On one occasion, in 1840, he accidentally exposed an 
iodised daguerreotype plate in the camera much longer 
than the usual time ; in this picture the natural colours of 
the objects were brought out in a marked degree. This 
picture he exhibited to many friends, but from not being 
fixed it faded after some time. Subsequent attempts on 
the same objects failed in obtaining the natural colours. 

SOCIETY OF ARTS. 
On the Synthesis and Production of Organic Substances 

and the Application which some of them receive in Manu¬ 
factures, by Dr. F. Ckace Calvert, F.R.S., F.C.S., 

Lecture II. 
{Continued from page 105.) 

It may be interesting to some of my hearers to know 
what changes take place when fruits are converted into 
jelly or marmalades ; and whilst on this subject I may 
state that there is no doubt that a part of what is sold as 
Scotch marmalade is made from carrot juice, sweetened 
with a little sugar, and rendered bitter with peel of the 
bitter Seville oranges. I have the pleasure to present to 
you some marmalade and jellies that have been made from 
carrots, and which, from their quality, leave no doubt 
that, with a little skill and practice, a very agreeable con¬ 
diment can thus be produced. But setting this aside, let 
me state that when fruits are heated the pectase converts 
the pectose of the fruits into pectine, and if then sugar is 
added, and the whole filtered, the pectine solution, as it 
cools, becomes gelatinous, and constitutes the ordinary 
fruit jellies ; but ladies or cooks must take great care 
not to boil these too long, or they will get into a 
chemical difficulty, for, under the influence of heat, 
pectine will first be converted into pectic acid, and then 
into metapectic acid, when no jelly will be produced. 
Therefore, great care must be taken not to boil the fruit 
syrup with the sugar more than a few minutes before it is 
clarified with a little albumen, or white of egg, filtered, 
and allowed to cool. 

Having thus studied some of the interesting conversions 
of starch into sugar, under the influence of artificial and 
natural chemical actions, let us examine together the 
transformations which sugar is capable of undergoing 
under various chemical and molecular actions ; and this 
cannot fail to interest you, as man has availed himself of 
these transformations to obtain some of the most abundant 
and valuable products which he employs, either for his 
health or as a beverage. It is especially the transformation 
pf sugar into alcohol on the one hand, and the conversion 
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of alcohol into various products ; and, on the other hand, 
the transformation of sugar into mannite, the sugar of 
manna, or its conversion into lactic acid and butyric acid, 
that I wish to dwell upon for a few minutes. Several of 
the conversions of sugar into other substances are effected 
under the peculiar action of certain ferments, which 
ferments are microscopic plants or animals. 

Having already explained the conversion of sugar into 
alcohol by means of a ferment, and the further transforma¬ 
tion of that alcohol into acetic acid by another ferment — 
the one called My coderma vini and the other My coderma aceti 
—it would be loss of time to enter again into the subject 
here ; but there is one fact which has come to light since 
then, and which appears to me sufficiently interesting to 
justify my calling your attention to it. I stated last year 
that many of the diseases to which wine is subject were not 
due, as was believed by chemists and others, to mere che¬ 
mical transformations of the various substances constituting 
that liquid, but to peculiar and well-defined ferments which 
develope themselves in that fluid under special circum¬ 
stances, and which are the cause and the source of various 
classes of disease to which wines are liable. The know¬ 
ledge of these facts has proved most valuable, for it has 
enabled M. Pasteur to devise a very simple method for 
arresting the decomposition or decay of wines. M. Pasteur’s 
plan consists in heating diseased wine to a temperature of 
about 130°, when the ferments are destroyed, and all that 
is necessary to restore the wine to its original state is to 
allow the dead ferments to settle as a deposit, and then to 
decant the wine. 

I may state here, enpassant, that a M. Lamotte has pro¬ 
posed and carried out with success a method of “ ageing” 
wine rapidly. It consists in submitting the wine for a few 
days to a temperature of about ioo°, when it will be found 
that, after allowing the wine to stand for a short time, it has 
acquired the flavour of a seasoned vintage. 

Let me resume the subject of my lecture by stating that 
the transformation of sugar into mannite is also due to a 
peculiar ferment, which is a modification of the Mycoderma 
vini, for this ferment is produced by boiling in water the 
ordinary one, and then mixing the so boiled ferment with 
a saccharine fluid ; a very slow fermentation ensues, the 
saccharine solution becomes viscous, and if then its com¬ 
position is ascertained it is found to be represented by a 
gummy, neutral, viscous substance, and a crystallised white 
matter, called mannite, one of the chief constituents of 
manna, which is used as a purgative in pharmacy. If, 
instead of introducing into a sugar solution one of the 
above-mentioned ferments, it is mixed with albumen, or 
the curd of milk, jor several other animal substances, 
and chalk added, after a short time the mass assumes 
a thick gelatinous appearance; and if then .it is chemi¬ 
cally analysed, it will be found that the sugar 
has unfolded itself into lactic acid, each equivalent 
of sugar giving rise to two equivalents of this acid, 
a substance which is found to characterise the acidity 
of milk, and which also exists in the gastric juice 
of man and many other animals, also as acid lactate of 
lime in the muscular flesh of man and of animals, and 
which, lastly, is also a constant product in the slow fer¬ 
mentation of flour, in warp-sizers’ vats, and in curriers’ 
clearing pits. We thus observe the value of a science 
which is able to trace, to define, and to characterise the 
production of a substance from its original source— 
namely, starch or sugar into the stomach of man—and to 
proceed from thence into the manufacturer’s operations 
such as those which we have just mentioned. A science 
which can so well trace the production of a substance 
and its influence in the medium in which it is found to 
exist, and can give, as I have shown in my former lectures, 
an explanation of the various functions it fulfils in the 
instances I have cited, must be indeed a science worthy of 
your attention, and worthy of the encouragement of the 
members of this Society. 

Society of Arts. 



13° Society of Arts—Academy of Sciences. 

There is still another transformation of sugar, through 
the medium of a ferment, which is not less curious and 
instructive than those just referred to. Here the trans¬ 
formation is not due to a vegetable ferment, but has been 
traced and proved to have its source in animal life. The 
ferment is represented by a little microscopic straight 
figure having a vibratory motion, and hence called vibrio. 
These microscopic animals transform sugar into that 
noisome fluid which characterises rank butter, called 
butyric acid, and which substance in its turn can be trans¬ 
formed, as I shall tell you in my next lecture, into a 
compound called butyric ether, sold in large quantities as 
the fruit essence of pineapple, used extensively for im- 
parting that flavour to sugar drops. 

Since I delivered this lecture to the Society of Arts, 
there has appeared a paper by M. Bechamps, which 
presents such a peculiar interest that I must be excused 
if I here introduce it to the notice of the reader. This 
learned chemist has gone a step further than Ehren- 
berg, who stated that most of the chalk formations were 
represented by the remains of microscopic animals, several 
of which, by the perfection of their fossils, he was able to 
define and name. But Bechamps has discovered that, 
besides the remains of antediluvian periods, there exist at 
the present time large quantities of microscopic animalcula, 
which he has named Microzyma cretce, found by him to 
exist in the centre of large blocks of chalk, taken out at a 
depth of aoo feet under the surface of the soil by means 
of a tunnel driven into the sides of a mountain. What 
enhances the interest of this discovery is that, if some of 
this chalk is placed in a saccharine solution, butyric and 
lactic fermentation ensue. 

(To be continued.) 

ACADEMY OE SCIENCES. 

(From our own Correspondent.) 

March 4, 1867. 

Th£ correspondence was absolutely nil. 
M. J. E. Benjamin Yalz, formerly director of the obser¬ 

vatory of Marseilles, born at Nismes, May 28, 1787, died 
at Marseilles, February 22 last. He was a sincere lover 
of astronomy, and devoted his entire life to it. He pub¬ 
lished a great number of notes and scientific memoirs ; 
and to have become for ever celebrated, all that was 
necessary for him was to have had a little generosity. 
Being a rich man, he should have spent a little money for 
the necessary repairs of the Marseilles observatory, and 
remained there at his post up to his death. 

M. Becquerel (elder) read a paper on the study of the 
variations of temperature of the ground at different depths, 
made by the aid of the electric thermometer. The con¬ 
clusions arrived at are the following : — 

1. At 1 metre beneath the surface of the ground the 
mean temperature continues increasing from winter to 
summer as in the air. The difference between the maxi¬ 
mum and the minimum is 6°- C. in the ground, and 
18 • 170 in the air. 

2. At 6 metres deep the variations occur in the inverse 
order, the maximum taking place in winter ; the difference 
between the maximum and. the minimum is 1 °. 

3. At 11 metres deep the variation is not more than 
o’3° ; the maximum takes place in winter, the minimum 
between the spring and summer. 

4. From 16 to 26 metres the variations follow the same 
law as in the air, with this difference, that the difference 
between the maximum and the minimum is only o'zy° C. 
This anomaly or inversion of the law is due to the infiltra¬ 
tion of water through permeable strata. M. Delesse has 
found that 16 to 26 metres are the depths of the water 
beds w’hich supply the wells of the Jardin des Plantes 
and the neighbourhood. 
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5. From 26 to 31 metres the variations follow the laws 
the opposite to those of the air. 

6. From 31 metres the variations of temperature attained 
scarcely o'i2°, the temperature being sensibly constant. 

M. Kirchhoff transmitted, through M. Henri Sainte- 
Claire Deville, an answer to the objections of M. Faye 
against his theory of the spots on the sun, which he attri¬ 
butes to two clouds superposed, and formed, the lower one 
directly by the cooling of the solar photosphere, the other 
superior by influence. M. Faye replied immediately, and 
maintains that the explanation of the illustrious German 
physician is not in any way astronomical, and is not sup¬ 
ported by any observation. M. Faye read afterwards a 
last memoir for the purpose of answering the difficulties 
that the movement of certain solar spots opposed again to 
his theory of the solar reflection and parallax. He has 
confirmed the fact, which passed unnoticed up to the pre¬ 
sent time, that when, after the apparition of a beam or 
fillet of light thrown from one side to the other, a spot is 
divided into two parts, one of the halves, as if it had 
received an impulse in front, takes an abnormal motion 
of its own, while the other half continues alone its normal 
movement, with variations of velocity which only depend 
on the latitude. 

M. Blanchard communicated, in the name of M. D’Arrest, 
Professor of the Faculty of Lille, observations tending to 
prove that slight embryogenical deformations or mon¬ 
strosities can become the starting-point of the constitution 
of a race. 

M. Le Roux read the resume of his experimental re¬ 
searches on the velocity of propagation of a concussion 
communicated to a gaseous mass enclosed in a cylindric 
tube. His aim was to measure it at a uniform tempera¬ 
ture. The conclusions arrived at from 77 determinations, 
taken by processes quite new, that the propagation of the 
concussion is 33o’66 m. per second. It is an approximation 
within feVoth part. 

March 11.—Public Annual Meeting. 

M. Laugier, the President, proclaimed the prizes 
awarded for the year 1866 ; M. Delaunay gave a lecture on 
the moon and its importance in astronomy ; he replaced 
M. Elie de Beaumont, who was to have enumerated the 
services of one of the members deceased. With the ex¬ 
ception of the great prizes of mathematics, for which no 
competitors presented themselves, and the subject being 
passed in silence, the choice of the laureates, however, is 
admirably made, and with excellent intentions. The lec¬ 
ture by M. Delaunay on the moon was very interesting ; 
he analysed all the astronomical labours thereupon, from 
Newton down to our present day. Differing from the 
school of Laplace, he gave to the earth’s satellite the pro¬ 
vidential functions with which she is endowed. One is to en¬ 
lighten the earth, but there are others which are sacrificed to 
the first. The crowded assembly remained calm, but atten¬ 
tive ; they applauded the speaker when at the end he 
pleaded nobly the cause of science purely speculative, 
which has often a result of great future utility, although 
for the present it seems completely sterile. The prizes 
were rapidly distributed. 

Prize for Astronomy.—Mr. MacLear, for the mensura¬ 
tion, at the Cape of Good Hope, of an arc of the meridian, 
and the publication of his great work, “ Verification and 
Extension of La Caille’s Arc of Meridian at the Cape of 
Good Hope,” two vols., 4to. The celestial amplitude of 
the arc measured by Mr. MacLear differs only by a small 
fraction of a second from the amplitude found by La Caille, 
and this agreement contributes to maintain the reputation 
of the French astronomer. 

Prize for Mechanics.—M. Tresca, for his celebrated 
studies on the flowing of solids under heavy pressure. 

Prize for Statistics.—Dr. Brochard, for his memoir on 
the mortality of nurslings in France. 

Most honourable mention was given to M. Parchappe, 
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for the reports on the central prisons and houses of cor¬ 
rection. 

Honourable mention to Dr. le Fort for his work on 
foundling hospitals and the charitable institutions for the 
accouchement of women at their houses in the principal 
States of Europe ; to Dr. Girard de Cailleux for his sta¬ 
tistical documents on lunatic asylums at Auxerre. 

Bordin Prize, 1866.—Determination of the indices of 
refraction (with respect to the spectral lines) of glasses 
of different sorts which are employed for optical or photo¬ 
graphic purposes. M. Bailie, of Aix (Bouches duRhone), 
obtained the prize ; honourable mention to M. E. Mascart. 

Bordin Prize, 1864.—Determination of the lengths of 
some well-defined rays of light; the prize given to M. 
Mascart. His memoir in the report is certainly the 
deepest and most satisfactory that has been made since 
Fraunhofer relative to the lengths of wave of which the 
light is composed. And M. Angstrom ! 

Fremont Prize.—For having aided a savant, without 
resources, in the expenses of labours and experiments for 
discoveries or improvements in the sciences or the liberal 
arts. Presented to M. Marc-Antoine Gaudin, the dis¬ 
interested author of molecular morphagen and so many 
inorganic experiments. 

Prize for Experimental Physiology.—Honourable men¬ 
tion to M. Colin, Professor at the School of Alfort, for his 
experiments on anomalous heat; also to M. Philipeaux 
for hi3 experiments onj the regeneration of the spleen of 
animals. M. Knoch, of St. Petersburg, for his new re¬ 
searches on the broad bothriocephalis. M. J. Cheron, 
for his researches on the dibranchial cephaloda. 

Prize for Medicine and Surgery of 100?. to Dr. Beraud 
for his surgical, topographical, or regional anatomy ; ioo^. 
to M. Anger for his iconographic treatise on surgical 
maladies; the same to M. Marey for his researches on 
the nature of the contraction of the muscles in animal life. 
Honourable mention, with Sol. recompense, to M. Labarde 
for his work on softening and congestion of the brain; 
to M. Sappay for his researches on the structure of the 
fibrous and fibro-cartilaginous parts ; to Henry Lionville 
and Augustus Yoisin, for studies on curare. Honourable 
mention to M. Demarquay for his essay on medical pneu- 
matology ; Dr. Labordetta for his speculum of the larynx ; 
M. Bouchut for his work on diagnosis of the maladies of 
the nervous system by the ophthalmoscope; M. Empis, 
granulous diseases known by the name of brain fever, granu- 
lous meningitis, galloping consumption, &c. ; M. E. Fournie, 
physiology of the voice ; M. Cahen, cholera, and treatment 
by arsenic ; Dr. Lemaire, phenic acid and its action; Dr. 
Gimbert, structure and texture of the arteries ; Dr. 
Polaillon, structure of the nervous peripheric ganglions. 

Prize for the Application of Electricity to Therapeutics. 
—(Postponed for three years.) A medal of the value of 
60?. was awarded to Dr. Namias, of Venice, for the un¬ 
ceasing efforts he has made in order to respond scientifi¬ 
cally to the question proposed by the Academy, and the 
interesting observations he has already made. 

Grand prize for Surgery, for the preservation of the 
limb3 by means of the periosteum. The prize of 800Z. 
was divided equally between M. Sedillot, chief surgeon 
of the army and the Faculty of Strasburg, the inventor 
of the method of extracting the interior of the bones, and 
M. Ollier, a surgeon much younger, but of great merit, 
director of the Lyons Hospital, for his applications of the 
first method of purely sub-periosteal treatment. 

Prize for Unhealthy Occupations in the Arts.—M. 
Galibert, for his respiratory apparatus, by means of which 
any one can enter into the most mephitic atmosphere. 
Most honourable mention, with 40^. gratuity from the 
Montyon fund. We sincerely congratulate him. 

The Breant Prize.—Nature and treatment of cholera. 
8o*. to Messrs. Legros and Goujon, for their experimental 
researches on the cholera, its transmission, and epidemic 
nature during 1866 ; 481. were awarded to M. Thiersh, 

for his experiments upon the toxic principles of choleraic 
dejections ; 3zl. to M. Baudrimont, for his analyses and 
observations relative to epidemic cholera; the same sum 
to M. Worms, for his work on the propagation of the 
cholera, and the means of restraining it. Honourable 
mention to M. Lindsay for his experiments on the trans¬ 
mission of the disease by the emanations from the 
clothing and the dejections of cholera patients. 

The Cuvier Prize was awarded to M. Baer, of St. 
Petersburg, for his collection of researches on embryogenic 
and other zoological matters. 

The Jecker Prize was awarded to M. Augustus Cahours, 
for the precision and exactitude of his experiments on 
the compounds of antimony, tin, &c., with the carbides of 
hydrogen in the category of the ethyls, methyls, &c. ; 
also upon the densities of vapours which do not act as 
gases, except at temperatures far beyond their boiling 
point. 

Barbier Prize.—zol. to M. Lailler, for his researches on 
native opium ; the same sum to M. Debeaux, for his essay 
on the pharmacy and materia medica of the Chinese. 

Godard Prize.—40^. to Drs. Aime Martin and Henri 
Leger, for their researches on the anatomy and pathology 
of the female organs. 

Savigny Prize, founded by Madame Letellier, was 
awarded to M. Leon Vaillant, for his researches during 
his voyage in the Red Sea during the year 1864. 

Desmazieres Prize.—M. Roze, for his delicate and skilful 
researches on the antherozoides of a great number of 
cryptogamic plants and their theory of reproduction. 

Thore Prize.—M. Fabre, Professor at the Lyceum of 
Avignon, for his memoir on his new observations upon the 
hypermetaphose and habits of the meloid class of insect. 

Thus our Academy of Sciences has awarded nearly 4000^ 
worth of prizes for the encouragement of scientific pro¬ 
gress in all its forms. On this subject it occupies a position 
quite exceptional, and not to be compared with any* other 
scientific body of the old or new world. 

NOTICES OP BOOKS. 

A Dictionary of Photography. Edited by Thomas Sutton, 

B.A., editor of “ Photographic Notes,” and George 

Dawson, M.A., Lecturer on Photography, King’s 
College, London. London: Sampson Low, Son, and 
Mars ton. 1867. 

Now that photographic processes, lenses, and chemicals have 
multiplied to an extent that makes a practical acquaintance 
with the whole of them almost an impossibility, such a 
work as the present becomes a necessity to photographers, 
who would otherwise, when requiring information upon 
any particular subject, have to wade through a complete 
set of the photographic journals, with, after all, only a 
chance of finding what is wanted. With the assistance 
of this dictionary any information connected with photo¬ 
graphy may be at once obtained, and where space will not 
permit of many details, the reader is referred to other 
works where the subject is treated at length. 

In a limited space it is, of course, difficult to confine 
each subject to the dimensions prescribed for it by its com¬ 
parative importance, and in such a matter considerable 
latitude must be allowed to individual opinion; still we 
cannot help thinking that a little more brevity in some of 
the subjects would have been advisable, as it would have 
left space at liberty to be bestowed where more details were 
really wanted. In a work like this, for example, no one 
would look for a regular treatise on the principles of optics, 
or for the formulae according to which the different curves 
of lenses are calculated, while the connexion of polarised 
light with photography is certainly not easy to discern. 
In short, we think that in a future edition the usefulness 
of the book might be materially increased by condensing 
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or erasing much of the portion relating to the optics of 
photography, and replacing it by additional details in the 
various processes, more particularly in those that are at 
present imperfectly known to the majority of photo¬ 
graphers, but which seem likely to play such an important 
p*rt in the future of the science, such as Swan’s carbon 
printing process and Major Russell’s rapid tannin process 
on bromised collodion. 

In the article on Lenses there is much information given 
that all photographers should be acquainted with, though 
unfortunately the formidable aspect of the diagrams and 
algebraical equations will deter many from reading it. 
The best landscape lens is said to be Ross’s actinic 
doublet, while among single view-lenses the preference is 
given to the deep meniscus, by which a perfectly flat field 
may be secured. This property was discovered by Mr. 
Sutton about two years ago. Mr. Sutton’s panoramic 
lens is favourably mentioned, but will hardly, we think, be 
much used, as it requires the negatives to be taken upon 
spherical bowls or cylinders of glass, and the picture 
when completed must be bent into the same form to give 
a correct representation of the view. The principle of 
Mr. Grubb’s well-known aplanatic lens is said to have 
been tried and condemned by the late Mr. Andrew Ross 
five-and-twenty years ago. 

A just tribute is paid to the beauty of the daguerreotype 
process, which has been so long and undeservedly 
neglected. We insert some of the remarks, with which 
we cordially agree, in the hope that attention may be 
again directed to this beautiful process :— 

“ A fine daguerreotype exhibits microscopic perfection 
of detail and perfect gradation of shades. Other processes, 
when compared with this, are coarse and imperfect in the 
results, and of all known methods of representing a 
natural object by photography, the daguerreotype process 
is the most perfect and scientific. 

“ A daguerreotype is permanent; the picture cannot be 
rubbed off the plate, the plate cannot be broken by acci¬ 
dent, the picture will bear microscopic investigation. 
Other processes have their merits, but this is the triumph 
of the photographic art and a boon to science.” 

Advantages of Gas in Private Houses. A Handy-Book for 
Gas Consumers : telling them what to do and what not 
to do. By J. O. N. Rutter, F.R.A.S. London: 
Virtue Brothers and Co. 1865. 

In this little book the advantages of gas for lighting private 
dwellings are fully set forth, the management of it 
explained, and all the objections that have been made to 
its use either denied or the means pointed out by which 
they may be removed. One of the objections frequently 
alleged against gas is the heat and closeness it produces in 
small rooms, but, as the author justly observes, the quan¬ 
tity of heat produced by gas or candles is in proportion 
to the amount of light they give. If, where two candles 
were enough, gas is introduced that gives the light of 
twelve, the ventilation that answered in the former case 
will naturally be insufficient, and it should either be 
increased or less gas consumed. Most of the other objec¬ 
tions are explained equally successfully, and with proper 
management it is shown that the danger of fire is far less 
with gas than when candles are employed. A careful 
perusal of this pamphlet may reassure those who at present 
hesitate about using gas on account of the danger or 
unhealthiness that has been attributed to it. 

Ilovr to g-et over a Difficulty.—We quote the 
following from the Medical Mirror:—“ For our own 
part, we are inclined to say about science and the Bible 
what the Mussulman said with reference to his Koran :— 
If science agrees with the Bible, science is superfluous, and 
may be destroyed, and if science goes against the Bible, 
it is pernicious, and must be destroyed.” 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Kumt und Gewerbeblntt des Polytechnischen Vereins fur 
das Konigreich Bayern. November and December, 1866. 

Dr. Junnemann “ On the Conversion of Tallow into 
Adipocire.”—Dr. Schooler “ On the Removal of Iron Rust 
and other Staitis from Textile Fabrics.”—Dr. Winkler 

“ On the Influence of Rusting on Weights ; ” “ On the Puri- 
f cation of Graphite.” 

Journal de Pharmacie et de Chimie. January, 1867. 

Lefort “ On the Tinctorial Use and Value of Buckthorn 
Seeds.”—Bellamy “ On the Use of Permanganate of 
Potassa as applied to Estimate Organic Matter in Water : 
Estimation of the Carbon in such Organic Matter.”— 
Guibourt “ On Garou Bark.”—Bert “ On the Separa¬ 
tion of the Salts of Strychnia by meam*of Phenic Acid.”— 
Ricker : “ Ferruginated Cod-liver Oil.” 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

309. S. Plant and W. Tatton, Sutton, near Macclesfield, 
Cheshire, “ An improvement in the manufacture of fire¬ 
lighters and artificial fuel.”—Petition recorded Peb. 4, 
1867. 

250. E. V. L. Ebersburg, Montpellier Street, Knights- 
bridge, Middlesex, “A new or improved article of food 
for infants and invalids.” Partly a communication from 
Baron J. von Liebig, Munich, Bavaria.—Jan. 30, 1867. 

322. J. Ballonhey, Passavant, Haute Saone, France, 
“ An improved process for vitrifying iron, cast-iron, and 
steel.”—Feb. 5, 1867. 

344. G. E. Pain, High Street, Camden Town, and C. 
Corroy, Dean Street, Soho, Middlesex, “ Improvements in 
the preparation of oils for illuminating, lubricating, and 
other purposes for which they may be applicable.”—Feb. 
7, 1867. 

425. J. Lamble, Southampton, “A new or improved 
composition for the coating and preservation of ships' 
bottoms.”—Feb. 15, 1867. 

Notices to Proceed. 

2707. E. L. Simpson, Bridgeport, Fairfield, Conn., 
U. S. A., “ An improved process for the preparation of 
india-rubber and kindred gums.” 

2709. A. Parkes, Birmingham, “ Improvements in the 
manufacture of Parkesine, or compounds of pyroxylin, 
and in the production of imitations of ivory and pearl.”— 
Petition recorded October 19, 1866. 

3232. T. Gray, Wandsworth, Surrey, “Improvements 
in the preparation of bleaching materials or compounds.” 
December 7, 1866. 

3327. W. R. Lake, Southampton Buildings, Chancery 
Lane, “An improved mode of rendering paint uninflam¬ 
mable.” A communication from J. B. Harris, German¬ 
town, Kentucky, U. S. A.—December 18, 1866. 

3359. C. Norrington, Plymouth, Devonshire, “Im¬ 
provements in the treatment of substances containing 
phosphate of lime.”—December 20, 1866. 

3449. C. F. Flach, Call, Prussia, “ Improvements in 
extracting silver from lead.”—December 31, 1866. 

2768. W. Weldon, Highgate, Middlesex, “An improved 
method of decomposing chloride of sodium and other com¬ 
pounds by means of steam.”—Oct. 26, 1866. 
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-309. S. Plant and W. Tatton, Sutton, near Maccles¬ 
field, Cheshire, “ An improvement in the manufacture of 
fire-lighters and artificial fuel.” —Feb. 4, 1867. 

CORRESPONDENCE. 

Organic Matter in Water. 

To the Editor of the Chemical News. 

Sir,—In reply to the last letter of your correspondent 
“ B. J. G.” on the above subject, I would submit that 
the objections he urges, with somewhatunnecessary warmth, 
against my suggestions, in no way invalidate the latter, 
being founded partly on a misconception of the object 
they were intended to serve, partly upon purely theoretical 
considerations. 

Ihus, with regard to the first of them, I must remind 
him that the question proposed was not the identification 
of “ fresh albumen,” but that of animal sewage, to which 
it is obvious that the word “ fresh,” in the sense in which 
it is used by him, and upon which the whole objection 
hangs, is totally inapplicable. 

Again, I do not think he can seriously mean to bring 
forward “ vegetable albumen ” as a probable source of 
error, if the detection of ammonia or nitrates in a water 
be accepted as conclusive evidence of the access of animal 
sewage to it; though the existence of this, in common 
with certain other azotised bodies, in small proportion in 
plants, was precisely the point to which I referred as 
interfering with the theoretical accuracy of such an 
inference. As regards his fourth objection, it is surely 
possible that sewage received in the upper portions of 
streams may become so diluted on its downward passage 
as at last to form only an infinitesimal ingredient of the 
water; and this is all that appears to be implied in the 
reports upon the metropolitan waters at which your cor¬ 
respondent takes exception. 

The whole subject of the employment of permanganate 
of potash for the proximate estimation of organic matter 
in water, including the acknowledged defects of the 
process, has been so exhaustively treated by its author in 
the paper to which reference was made in my last letter, 
that it would be superfluous, as well as presumptuous, on 
my part to enlarge upon it here ; but it may be remarked, 
in answer to the concluding observations of your 
correspondent, that oxalic acid is evidently employed in it 
only as a convenient standard of oxidation, while it is 
apparently adopted in the above-mentioned reports as an 
exponent of results which would otherwise be unin¬ 
telligible to a large majority of readers, and of which, 
since their value is confessedly rather comparative than 
absolute, the original terms are necessarily of minor im¬ 
portance. I am, &c. 

Thos. P. Blunt. 

Chemical Notices from Foreign Sources. 

Vapour Density.—A. Cahours finds, from recent re¬ 
searches on acetic acid and bodies allied to it, that if their 
Vapour densities, taken at intervals of 50, are represented 
by curves, these curves gradually approach ;the axes 
of their abscissse, and finally run parallel to them, con¬ 
tinue parallel for some distance, and then give place to 
fresh curves. Acetic acid gives at 350° four volumes, and at 
440° notably smaller numbers, with incipient decomposi¬ 
tion ; in the interval of no°—115°. between its boiling 
point and the point at which four volumes are first observed, 
different numbers are obtained, corresponding to no definite 
degrees of condensation, whilst in an interval of about 
200® it follows the laws of gases, and the numbers corre¬ 
spond exactly to four volumes. 

Formic acid, and the compounds of hydrocarbons with 
hydracids, possess, in truth, but one molecular grouping 

corresponding to four volumes, for the molecular groups 
represented by eight volumes, which are obtained at 
higher temperatures, are no longer in relation to the 
original molecules, but are referable to dissociation. 

Ke asks what are the grounds for the assumption that 
the molecules of all bodies must necessarily give four 
vapour volumes, and remarks that ammonic cyanide, in 
which dissociation does not occur even at 1200°, gives at 
ioo° numbers corresponding to eight volumes. So also 
phosphoric pentachloride, which boils at 1600—165°, 
gives at 170°—172° numbers far removed from four 
volumes. He concludes—1. That the molecule of a 
compound volatile body in the state of vapour corre¬ 
sponds to four or eight volumes ; a molecular grouping 
corresponding to two or six volumes is possible, but is 
not yet proved to exist. 2. That a molecular grouping 
corresponding to three or six volumes does not exist in 
any bodies yet examined; for determinations made at 
temperatures 50 higher or lower than the points at which 
the numbers corresponding to such groups are obtained 
give different numbers.— (Comptes R., lxiii. 14.) 

Vapour Density.—Deville considers that the objections 
which many chemists have to admit that the equivalents 
of elements and compounds correspond to one and eight 
volumes, being grounded on analogies, are supported by 
little better than gratuitous hypotheses. He has, in 
conjunction with Troost, taken the vapour density of 
NH4I,HgI at 350° and 440°, and obtained the numbers 
6'49 and 6*38, the density calculated for eight v olume 
being 6 *44. 

He fears lest, under the cloak of theory, vague ideas be 
introduced into chemistry, to the exceeding detriment of 
the science, and he concludes with the remark that, unless 
we make use of definite expressions and dismiss assump¬ 
tions of unknown causes from our speculations, we shall 
be in danger of falling into the vagueness of mysticism.— 
(Comptes R., lxiii. 18.) 

Cyanogen, Chlorine Compounds of.—A. Gautier recom¬ 
mends the following method of preparing solid chloride of 
cyanogen without recourse to the liquid chloride :—A slow 
current of chlorine is passed through a solution of one 
part of cyanhydric acid in four parts of anhydrous ether. 
Viscid drops form on the sides of the vessel, and after 
twenty-four hours become crystalline groups. He finds 
that the solid chloride melts at 145°- and solidifies at 
130°. The bromide may be prepared in like manner.— 
{Bull. Soc. Chim. Paris, v. 403-) 

Respiration, Experiments on.—Max von Pettenkofer and 
Karl Voit have made further experiments in the respira¬ 
tion apparatus described {Ann. Chem. Pharm., Supp. 2), 
and find that more oxygen is absorbed during sleep than 
during the day, whilst less carbonic anhydride is given off 
by night than by day ; during labour a man exhales much 
more carbonic anhydride and water than during repose (not 
sleep), but the amount of oxygen absorbed is the same on 
both days ; however, during the night following the work¬ 
ing day, a much greater than the normal quantity of 
oxygen is absorbed. It appears from these facts that the 
oxygen absorbed during sleep is stored up in the body for 
several hours, where it probably assists in a process of 
slow oxidation of the nutriment introduced into the body 
during the following day. Even during days of rest, the 
quantites of carbonic anhydride and water eliminated are 
greater than those which correspond to the quantity of 
oxygen absorbed during those days. The same quan¬ 
tities of carbonic anhydride are exhaled during the nights 
following working or resting days, and evidently result 
from the muscular movements made during sleep. In the 
night following working days, there is a great increase in 
the water given off by respiration and perspiration, serving, 
perhaps, to cool the muscles heated by labour. 

The same quantity of urea is secreted in working as in 
resting days, showing that the work of the muscles is 
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performed without an increase in the decomposition of 
albuminoid substances. 

These results confirm those obtained by Henneberg in 
1865 when experimenting on oxen. 

Experiments were also made on men suffering from 
diabetes mellitus and leukaemia lienalis. The patients 
always had excellent appetites, but, though fed on the 
most nutritive meats, were totally devoid of strength, nor 
were they refreshed by sleep. The same differences 
between the oxygen absorbed and the carbonic anhydride 
given off by day and night were observed in this case as 
were noticed when experimenting on healthy subjects.— 
(Akad. Munchen, November 10, 1866.) 

Carbonic Sulphides (G=i2 ; 0=i6).—O. Loew describes 
a body G4S obtained by acting upon acetic acid with 
phosphoric persulphide ; it is insoluble in carbonic bisul¬ 
phide, but dissolves with production of a red colour in 
concentrated sulphuric acid.—(Zeitsch. Chem., N.S.,iii. 20.) 

Specific Heat of Graphite.—V. Regnault has determined 
the specific heat of several specimens of natural and 
artificial graphite. Graphite from Canada, No. 1, gave a 
mean number -19866 ; from Canada, No. 2, mean *20198 ; 
from Canada, No. 3, mean *19113; from Siberia, mean 
*19879. Graphite from gas retorts, after being heated 
white-hot, gave mean *1968; the same kind of graphite, 
after being heated in a current of chlorine, gave *2000, 
and that from Canada No. 3, after like treatment, gave 
•1977. Hard burnt clay gave *1940 ; therefore the ash in 
graphite (consisting principally of clay) has no appreciable 
effect on the results obtained. (Ann. Chim. Phys. [4], 
vii. 450.) 

H. Kopp remarks on the above numbers that they 
are obtained by immersing the graphite heated up to ioo° 
in the water of the calorimeter ; that graphite is porous ; 
therefore the heat given off by the water as it enters the 
pores of the substance reappears in the final result of the 
experiment. Regnault’s numbers are higher than those 
obtained by Kopp.—(Ann. Chem, Pharm. cxii. 121.) 

The Behaviour of some Minerals at a high Temperature. 
-—Dr. L. Eisner has heated a great variety of minerals 
and other rock constituents in a porcelain furnace to an 
estimated temperature of 2500° to 3000°, and finds in 
general that silicates containing the alkaline metals, or 
iron, are much more fusible than those which contain 
much alumina, or no iron ; with the exception of obsidian, 
all the rocks experimented upon, even those of volcanic 
origin, presented, after heating, totally different charac¬ 
teristics from those which accompany them in nature ; the 
crystalline varieties became compact and semi-fused ; 
therefore they must have been produced in nature under 
different conditions from those of his experiments. The 
conversion of pumice into an obsidian-like body is 
especially interesting. After heating, the rocks experi¬ 
mented on showed lower specific gravities.— (Journ. prakt. 
Chem., xcix. 26a.) 

Tannic Acids.—Dr. R. Wagner distinguishes two 
varieties of tannic acid—the “ pathological,” in gall-nuts, 
ordinary tannin; the “ physiological,” in oak-bark, 
divi-divi, sumach,. &c.—and gives the characteristic reac¬ 
tions of each variety; the physiological kind is alone fit 
for tanning purposes. He has examined all the known 
methods for the quantitative determination of physiological 
tannic acid, and, finding them all more or less unsatisfac¬ 
tory, proposes the following one, not indeed as perfect, 
but at least tolerable :—To a standard solution of neutral 
cinchonic sulphate in water, rosanilinic acetate is added 
in very small quantity; this solution is added from the 
burette to the tannic acid solution until the liquid above 
the precipitate of cinchonic tannate is coloured pink, which 
indicates the end of the reaction. — (Journ. prakt. 
Chem., xcix.^294.) 

Lactose.—Dr. Fudakowski, by acting upon pure sugar 
of milk with dilute sulphuric acid, separated it into two 
kinds of sugar ; both are capable of undergoing fermenta¬ 
tion, although the one kind, which has been before 
described by Pasteur, and crystallises in hexagonal plates, 
ferments more rapidly under like conditions than the 
other variety, which crystallises in right prisms, is less 
soluble in alcohol, and has a less sweet taste. Both turn 
the plane of polarisation to the right.—(Med. Chem. Unter- 
sucliungen aus dem Lab. Tubingen, 164.) 

Curarine.—Dragendorff, to avoid the possible decom¬ 
position of the phospho-molybdate in the preparation of 
this body, proposes to evaporate to dryness, with the addi¬ 
tion of glass powder, the alkaline solution from which the 
strychnine has been separated, extract the residue with 
alcohol of 95 per cent., add glass powder to the extract, 
again evaporate to dryness, take up with water, again 
evaporate to dryness, and finally extract the alkaloid with 
alcohol, which leaves it as a pale yellow residue.— 
(Pharm. Journ. Russia, 1866, 158.) 

MISCELLANEOUS. 

Chemical Society’s Sinner.—The Secretary will 

be glad to hear at once from those Fellows who propose to 

attend the dinner on the 27th inst. and have not yet re¬ 

plied to his invitation, so that the necessary arrangements 
may be made. 

Universal Pharmacopoeia.—At the last meeting 
of the Pharmaceutical Society the Chairman stated that 
he had received an invitation to send delegates to Paris in 
August next for the purpose of compiling a universal 
Pharmacopoeia. It seemed to be the general impression 
of the leading members present that it would be impos¬ 
sible to assimilate the whole of the Pharmacopoeias. 

Assay of Tannin.—Tannic acid, or tannin, is now 
employed in manufacture. Although no fraud has been 
effected, yet, by reason of the high price of this product, 
it is well to be able to test it easily. Tannin being soluble 
in ether, 1 gramme of tannin placed in the testing-tube, 
and covered with 10 grammes of ether, ought entirely to 
dissolve in it.—Moniteur Scientifique. 

Composition and Quality of tlie Metropolitan 

Waters in Uel»ruary, 1867.—The following are the 
Returns of the Metropolitan Association of Medical 
Officers of Health 

Names of Water Companies. 
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Before 
boiling. 

After 
boiling. 

Thames Water Companies. Grains. Grns. Grains. Degs. Degs. 
Grand Junction . 20'Z9 1 96 175 13-0 5 5 
West Middlesex . 20 ’OO 2-00 1 "81 13 *0 5° 
Southwark & Vauxhall 20‘OO 2-14 1-92 13-0 S' 0 
Chelsea. 20-17 175 1 18 13 ‘O 50 
Lambeth . 2047 199 1 61 13 0 S' 0 

Other Companies. 
Kent. 27-41 2-25 0-08 165 9-0 
New River . . . . 2l'I2 176 048 Ii'S 3'5 
East London 22 75 2-50 o*8o 13‘S S' 0 

Surface Wells. 
Bishopsgate Church . 86-66 6-23 o-88 34'0 15 0 
Fenchurch Street. 85 ’91 7-23 040 160 7-0 

* The loss by ignition represents a variety of volatile matters, as 
well as organic matter, as ammoniacal salts, moisture, and the vola¬ 
tile constituents of nitrates and nitrites. 

t The oxidisable organic matter is determined by a standard solu¬ 
tion of permanganate of potash, the available oxygen of which is to 
the organic matter as 1 is to 8 ; and the results are controlled by the 
examination of the colour of the water when seen through a glass 
tube two feet in length and two inches in diameter. 

Hy. Letheby, M.B. 
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Electric lamp for Miners.—Several attempts have 

been made in France to supply the electric light to the 
miner’s lamp, and the following is a description of such 
lamp now made by M. Gaiffe, a philosophical instrument 
maker of Paris:—M. Gaiffe has availed himself of the 

curious effect produced 
by nitrogen and glass of 
uranium, which give the 
complementary colours 
rose and green, which 
united produce a white 
light rather more intense 
than that obtained by 
means of carbonic acid. 
M. Gaiffe’s apparatus 
consists of a small bobbin, 
a pile, and a Geissler's 
tube, shown in the accom¬ 
panying cut; the spirals 
T within the tube are 
formed of uranium glass, 
within which is pure and 
perfectly dry nitrogen. 
The spirals are contained 
within a tube of ordinary 
glass from which the air 
is exhausted, and the 
points are to be seen at 
the ends of the tube. 
The whole of this appara¬ 
tus is enclosed in a very 
strong outer glass case E 
to prevent accidents ; the 
mouth of the outer case 
is closed by means of an 

india-rubber cap C, through which the wires It, It pass, 
and these are covered with gutta-percha. The pile and 
bobbin are contained in a small box which is strapped 
knapsack-like on the miner’s back, the conductors passing 
one beneath each arm. The pile is so enclosed as to allow 
the miner to assume almost any position without spilling 
the solution, and will work for eight or ten hours. The 
whole apparatus weighs seven pounds, and its present price 
is seventy francs. A similar lamp is used for under-water 
work ; only in the latter case the conductors are longer, and 
the apparatus has a counterbalance to prevent its descend¬ 
ing with too great rapidity.— The Engineer. 

On Havassa Guano.—This material, which is found 
on the Island of Navassa, situated in the Caribbean Sea, 
is not, like the Peruvian guano, a product of birds, but a 
mineral, differing from apatite by not containing chlorine 
and fluorine, and by containing organic matter. A com¬ 
pany at Baltimore, U. S., works the quarries, and sub¬ 
joined is an analysis of the raw material by Dr. Ulex, at 
Hamburg:—Moisture, i*6; organic matter, 10*4; S05, 
31*2 ; lime, 34*5; C02, 3*3 ; alumina and peroxide of 
iron, 19*0: total ioo'o. It is stated to be imported into 
England.—Polytechnisches Centralblatt. 

Preservation of Meat.—On Friday last we were 
invited by Professor John Gamgee to meet the sub-com¬ 
mittee of the Society of Arts on meat supply, and other 
persons interested in the question, at the Albert Yeterinary 
College, Bayswater, for the purpose of witnessing the 
whole operation of preserving meat according to a process 
lately patented by Professor Gamgee. We are not at 
liberty at present to divulge the whole of the process, but 
we may state that, by a novel and apparently painless 
method of slaughter, the cattle are caused to undergo the 
preliminary pickling stage whilst in articulo mortis, and 
by this means the meat i3 endowed with the power of 
resisting decomposition and preserving its fresh pink 
colour for a period of five or six weeks. The completion 
of the process consists iii packing the joints (containing 

bone, fat, skin, &c., just as they would be supplied by the 
butcher to customers) in an iron case, exhausting the air 
from it, and then filling up with a gas or vapour ; after 
which the case is soldered down, and the preservative 
process is complete. The visitors saw an ox and a sheep 
killed by the new process, and then witnessed the process 
of packing, exhausting, filling with antiseptic vapour, and 
soldering down ; the joints in the latter case having been 
cut from an ox and a sheep which had been killed on the 
previous Saturday in the presence of Dr. Miller and 
other leading chemists. Several of these cases were 
carried away by Mr. Le Neve Foster, Secretary of the 
Society of Arts, for the purpose of exposure for some time 
in artificially-heated rooms and subsequent examination. 
So little is the appearance or taste of the meat affected by 
the new method of killing, that, at Christmas last, joints of 
meat from animals so slaughtered were in great request at 
a butcher’s in the neighbourhood, where they had been 
hung up experimentally. The length of time which meat 
so preserved will retain its fresh colour, appearance, and 
taste, has not been ascertained, but we examined a 
sirloin of beef killed early in November last, and were 
unable to distinguish it from fresh meat. The process is 
remarkably simple and easy to be carried out on the large 
scale. Experiments have now been in progress for a 
sufficient time and on a sufficiently large scale to test its 
practicability, and we believe that before long arrange¬ 
ments will be concluded for carrying Professor Gamgee's 
valuable discovery into operation in South America, 
Australia, as well as on the continent of Europe. 

The Chemistry of Stock Feeding.—In the course 
of a lecture on the above, delivered to the Newbury 
Farmers’ Club, Mr. Warrington, of the Boyal Agricultural 
College, Cirencester, has given details of some original 
researches of great practical value, with an outline of the 
chemistry and physiology of nutrition, respiration, and 
muscular force. The question of obtaining the maximum 
mechanical work from an animal by judicious feeding was 
left untouched—we hope, only to be exhaustively treated 
on a future occasion. The following remarks apply to 
food as a means of increasing the animal frame. In the 
sheep are the following constituents :— 

Store Fat Very 
Sheep. Sheep. Fat Sheep. 

Nitrogenous substances . iS7 13*0 n*5 

Fat. 19*9 37*9 48 7 
Mineral substances . 3'4 3*0 3'* 
Water .... 61 *0 46*1 37*1 

IOO’O 100*0 100*0 

It will be seen that as the fat progressively increases the 
nitrogenous substances and water decrease. The more 
rough and practical statement is— 

Nitrogenous substances = muscle 
Fat = fat 
Mineral substances = bone, 

being sufficient for stock-feeding considerations. The fat 
and muscle both increase, this increase ultimately having 
a much smaller proportion in a fat animal than in a lean 
one. Suppose the sheep weighs 100 lbs., and after fatten¬ 
ing weighs 150 lbs., what is the composition of the 50 lbs. 
put on ? Increase of a sheep while fattening— 

Nitrogenous substances 7'5 
F cit • • • • * . 63*0 
Mineral substances 2*0 
Water. . 27*5 

100*0 

The increase in other animals is very similar. The pro¬ 
portionate increase by* bulk of the muscle will be different 
from that by weight, by reason of the association of the 
water with it. The animal economy is shown to be de- 
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structive, and the foods commonly used to supply aliment 
for animals have the following composition :— 

Water 
Nitrogenous substances 
Patty matter . 

Woody fibre . 
Mineral matter 

Swedes. Meadow 
Hay. Barley. Beans. 

. 89*0 l6’o 16 *o 16*0 
. 1 *4 9*6 io*6 25*3 
• ’3 2‘5 2 *0 1 ’5 

7‘8 41*7 647 49*6 

'9 24*2 4*5 4'5 
*6 6*0 2*2 3*i 

IOO'O 100*0 100*0 IOO’O 

How do these percentages determine the fattening of an 
animal ? Take an animal not increasing in weight, what 
purposes does its food serve? i. Renovation of tissue; 
2. Production of muscular fotfce ; 3. Production of heat. 
To give an idea' of the second series’ demands, we must 
note that a vast deal of muscular work is done within the 
body. It has been calculated that the work of the human 
heart in one day would suffice to raise its own weight ninety 
miles, other muscles acting to preserve the various posi¬ 
tions of the body. In the case now considered the whole 
of the food will be consumed in supplying these three re¬ 
quisites ; all the nitrogen not so used requires evacuation 
as manure —is not stored up. The excess of fat is stored 
up. Mr. Warrington remarked that “if the chemist can¬ 
not imitate the constructive powers of a plant, neither can 
he imitate the destructive powers of an animal ; he can 
only observe and admire.” Excess of starch, sugar, &c., 
cannot be stored as such; they are converted into fat and 
so stored. The following experiment is interesting:— 
Two pigs from the same litter, and of almost equal weights, 
were taken ; one was killed, and found to contain 22 lbs. 
of fat. The other was fed for ten weeks longer, and then 
killed; it yielded 78 ibs. of fat: 56 lbs. of fat had thus 
been stored up in the ten weeks ; the food of the pig during 
this time had, however, contained only 14 lbs. of fat; 
42 lbs. had thus been actually formed by the animal. It 
is possible, also, that nitrogenised food may form fat; as a 
result where an excess of nitrogenous food is supplied, a 
portion is stored up as muscle, wool, &c., while the excess 
of sugar and starch is converted into fat. It is important 
to remember that it is only the excess of food which is 
stored up as increase. Chemical calculations have likewise 
shown that two and a half parts of starch are about the 
smallest quantity from which one part of fat could be pro¬ 
duced ; two and a half is thus said to be the “ starch equi¬ 
valent ” of fat. As would be expected, ^he manure from 
fattening animals is most valuable ; about 90 per cent, of 
the nitrogen in the food appeared in the manure ; the more 
nitrogenous the food, the more valuable the manure. In 
liberal feeding a larger proportion of the food is excess; 
liberal feeding is thus tiue economy. Fattening is most 
economical when done in the shortest time. An ox weigh¬ 
ing 1000 lbs. or more has through its whole life to be kept 
at a temperature of about 98° Fahr. by the combustion of 
food, which costs the farmer a good deal, but as thus con¬ 
sumed makes no return ; the sooner the animal can be 
made prime, the smaller is this expense. Experiments at 
Rothamsted have taught us that, even when an animal is 
fattening under favouring circumstances, one half its food 
is consumed to supply heat, &c., and does not minister at 
all to the formation of increase. The whole of these con¬ 
siderations show that for the farmer to judge what is really 
the cheapest food in different states of the market, he must 
know the chemical composition of foods. We hope with 
Mr. Warrington that the time will not be far distant when 
farmers will be the philosophers that theroretically they 
should be. 

On JEHyelriale ©f toy Mi. 

MmloriF.—-On dissolving biniodide of phosphorus in 
water, there is deposited, especially with the aid of heat, a 

* Ann, Phys. it dim. cxxviii, 473. 

yellow powder, which has hitherto been considered as 
more or less modified phosphorus. According to M. 
Rudorff, this powder is solid hydride of phosphorus, 
possessing all the characteristics which MM. Leverrier 
and P. Thenard have assigned to this compound. It is 
obtained in the proportion of about 2 per cent, of the 
biniodide of phosphorus employed, the yield being the 
same with hot as with cold water; however, with hot 
water the yellow is more decided. The author considers 
this the simplest and most expeditious way of obtaining 
pure hydride of phosphorus. 

meeting's for tlie Week, 

Monday, March 18. 
Medical Society, 8 p.m. 

Tuesday, March 19. 
Royal Institution, 3 p.m. Rev. Gr. Henslow “ On the 

Practical Study of Botany.” 
Pathological Society, 8 pm. 
Anthropological Society, 8 p.m. 

Wednesday, March 20. 
Meteorological Society, 8 p.m. 
Society of Arts, 8 p.m. 
Geological Society, 8 p.m. 
London Institution, 6| p.m. 

Thursday, March 21. 
Royal Institution, 3 p.m. Professor Frankland “ On 

Coal Gas.” 
Royal Society, 8\ p.m. 
Chemical Society, 8 p.m. 

Friday, March 22. 
Royal Institution, 8 p.m. Dr. J. Bell Pettigrew “ On 

the Various Modes of Flight in relation to Aeronautics.” 
Saturday, March 23. 

Royal Institution, 3 pm. Professor Frankland “ On 
Coal Gas.” 

ANSWERS TO CORRESPONDENTS. 

*#* All Editorial Communications are to be addressed to the Editor, 
and Advertisements and Business Communications to the Publisher, at 
the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

J. Y. E.— Use caustic soda instead of potash. 
Electro wishes to know the best and simplest method of coppering 

zinc by electrolysis. We know nothing better than the cyanide 
solution kept hot during the process. 

Fitzetienne—We believe that no experiments have been yet pub¬ 
lished on the subject Such a series would, however, be of considerable 
value at the present time. 

Professor M,—Lithium is easily prepared by electrolysis of the 
fused chloride. It cannot be obtained in the same manner as potas¬ 
sium or sodium, owing to its non-volatility. 

RangoonOil.—A correspondent would be glad to know the distinctive 
names and source of Rangoon oil, with tes>s and market price. The 
oil in question is used in the Government stores for greasing rifles 
and preserving them from rust. 

IF. Bell.—There lias not been any work recently published con¬ 
taining the information you want, but valuable papers on the distil¬ 
lation of coal tar are plentifully scattered through scientific pub¬ 
lications Consult the several articles in Watts’s Dictionary for the 
latest results. 

M. James.—The alloy of copper if, zinc 2, has the composition of 
“ Dutch leaf gold.” This is one of the most malleable alloys known, 
leaves of it having been beaten out to less than the fifty-thousandth 
of an inch in thickness. The other alloy—viz., copper 16, platinum 7, 
zinc 1—has the colour of 16-carat gold, and resists the nitric acid test. 

A Constant Reader.—The rule to be adopted in these cases is to ap¬ 
pend the fiual e only to basic bodies, and to spell neutral substances 
without the e. Thus we write benzol, paraffin, <fec. ; aniline, strych¬ 
nine, &c. This rule is. however, as often violated as observed. 

/. Q.—Phosphorus dissolved in chloroform will be a more pleasant 
solution than when bisulphide of carbon is the solvent. Sufficient 
phosphorus will be present to ignite when the liquid is evaporated 
on paper. 

Prussian Blue.—Chromium” is requested to send his address to 
the office. 

/. F, Dickson,—In our next. 
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SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Decomposition of Sulphate of Lead by Am¬ 
moniacal Gas, by George Farrer Rodwell, F.C.S. 

Perfectly pure sulphate of lead was heated in a cur¬ 
rent of dry ammoniacal gas, and the products of the 
reaction were found to be subsulphide, and sulphide of 
lead, water, sulphite of ammonium, and free nitrogen. 

The ammoniacal gas employed for the decomposition 
was washed by passing through a saturated solution of 
ammonia, and through two bottles containing a satu¬ 
rated solution of caustic potash, and it was dried by 
passing through tubes filled with small lumps of fused 
caustic potash. To the last of these tubes a piece of 
combustion tubing containing a weighed quantity of 
the sulphate was connected, and it was heated by means 
of a four-jet Bunsen burner. The sulphite of ammonium 
was retained by a thick plug of asbestos previously boiled 
in water, and strongly ignited; the water was collected 
in a tube filled with fused caustic potash, and the 
nitrogen was collected in a graduated tube standing 
over water, and afterwards measured. 

The following are the most concordant results of a 
number of determinations :— 

Pb2S + PbS h2o 

75* *733° 18*7223 
75*8426 18*2543 

75*7763 18*8295 
75*7662 18*6336 

(H4N)2S03 N 

10*8237 10*7673 
10*3134 10*9921 
10*9090 10*3538 

Mean Results. 

Pb.,S + PbS . * 75*779 5 
H.,0 . • • 18*6099 
(H4N)2S03 . . . . 10*6820 
N . . . 10*7044 

115*7758 

From the above we see that the decomposition is 
effected by the action of 15*7758 parts of H3N upon 100 
parts of PbS04. 

The above figures closely correspond with the follow- 
ing equation :— 

7PbS04 4 2oH3N = 
= 3PbS + 2Pb2S + 22H20 + 2[(H4N)2S03] +N16. 

which requires CJ 
Pb2S + PbS . . . . 75*8603 j 0 7 
H,0 . . . 18*6704 
(H4N)oS03 . . 10*9382 
N . . 10*5610 

116*0299 

On the Determination of the Quality of Silver prepared 
by different Methods, by Professor Stas. 

(Continued from page hi J 

After having heated to dull redness a certain quantity 
of each specimen of silver that I wished to compare, i 
weighed in the air 9*99943 grs. of each by means of pla¬ 
tinum weights, which is equivalent to io'oooo grs. of 
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this metal in vacuo. 1 dissolved each assay in pure nitric 
acid of a specific gravity of 1-24. The solution was 
accomplished by placing the flask in a hot-air bath. To 
prevent the silver being carried off by the gases produced, 
I inclined the flask 40 or 45 degrees, and by means of a 
stopper of vulcanised india-rubber, desulphurated by a 
boiling solution of hydrate of sodium, I fitted on a bent 
tube having a bulb in the descending branch. The end 
of the tube dipped into the water contained in a little 
flask. The bulb was large enough to contain the 
liquid for washing the gas. I kept the temperature so 
low that the solution took place slowly—an absolutely 
indispensable condition when it is required to prevent 
the solution of silver being carried over by the disen¬ 
gaged nitric oxide. 

The silver having been dissolved and the flask cooled, 
I inverted the tube so as to pour into the flask the wash¬ 
ing water that had ascended into the bulb, and I then 
washed the matrass and the tube with pure water, 
taking care to add the liquid to the contents of the 
flask. 

All the flasks were then carried into the dark room 
where the assay apparatus was fitted up. All the sur¬ 
faces in this dark room are covered with three layers of 
lamp-black held in suspension by gelatine. The room was 
lighted by gas, and a screen of yellow glass interposed 
between the flame and the objects which were to be 
lighted, and which are decomposed by white light.* 

The flasks being surrounded by an envelope of india- 
rubber, I poured into each, under absolutely the same 
conditions of temperature, the liquid produced by the 
emptying, twice repeated, of the measurer filled with saline 
solution up to the o division. 

In order to be certain that the temperature of the 
liquid contained in the measurer was exactly that of the 
bath that surrounded it, I took care to wait until the level 
in the capillary tube remained constant, as is the case 
with the liquid in a thermometer placed in a medium at 
a constant temperature; it is for this reason that the 
calibrated capillary tube was joined on to the pipette. 

When I had closed the flasks, and shaken violently 
the liquid contained in them, I carried them successively 
into the apparatus for titration, in which I proceeded 
to examine the excess of silver or salt. 

This apparatus is composed of a parallelopiped of wood 
70 centimetres long, 22 broad, and 45 high, covered above 
with moveable boards, two of which have holes in the 
middle. Its interior is completely blackened, and sepa¬ 
rated into two compartments by a movable screen, fur¬ 
nished with a circular opening three centimetres in 
diameter. This opening allows to pass a cone of yellow 
light, proceeding from a spherical globe, which con¬ 
tains a solution of neutral chromate of sodium. Oppo¬ 
site the sphere is placed, at a suitable distance, a lamp 
of gas or petroleum (I have used both), the flame of 
which is so arranged that the brightest part of the lumi¬ 
nous cone corresponds to the centre of the globe. 

On the other side of the perforated screen is placed, 
likewise at a suitable distance, the flask containing the 
assay. I take care to raise or lower the flask, so that the 
surface of the liquid contained in it coincides exactly with 
the middle of the opening. 

In examining the liquid either by the little sliding 
doors arranged in front of the apparatus, or by the little 

* In mints, as in chemical laboratories, assays of the quality of 
silver take place in diffused light. 1 venture to say that no exact de¬ 
termination is possible m this condition. The comparative assays I have 
made leave me no doubt on this subject; still, the errur that may 
thus be made does not sensibly influence the result, seeing the 
tolerably large limit within which it is given, 

* 
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doors arranged at the side, we perceive that a section of 
a few centimetres only of the liquid is brilliantly illu¬ 
minated, whilst the rest, together with the chloride at 
the bottom of the flask, is in complete darkness. The 
height of the illuminated section of the liquid depends 
upon the luminous cone, and the luminous cone depends 
both upon the diameter of the sphere and the relative 
position of the lamp and the flask with respect to the 
sphere. All turbidity, however slight, produced in the 
upper portion of the liquid by the formation of chloride 
of silver, is perceived; in fact, bodies suspended there 
become at once luminous. I have already shown, in my 
article of i860, the appearance taken by the precipitated 
chloride of silver, according to the richness of the liquid 
in silver ; I shall not revert to it. I will merely allow 
myself to repeat that, by means of this artifice, we can 
determine, in a few moments, a twentieth of a milli¬ 

gramme of silver in a litre of distilled water, and that, 
by waiting longenougli (fifteen minutes), we can perceive 
and measure & fiftieth or even a hundredth of a milli¬ 
gramme in a quart of liquid, after having allowed to fall 
on its surface a solution of a chloride containing an equi¬ 
valent quantity of chlorine. The smallest quantity of 
chloride of silver produced forms a kind of veil, which 
increases in thickness and brilliancy as the liquid added 
becomes mixed with that in the flask. 

To determine the quantity of silver or of chloride of 
sodium not precipitated, I used normal solutions of 
pure salt and of silver. The measure I employed showed 
exactly twenty drops in a cubic centimetre of liquid. 
One hundred thousandth of silver was thus represented 
by two drops. Now, those who are sufficiently acquainted 
with the moist way know that one drop of normal liquid 
is enough to show the presence or absence of dissolved 
silver. 

Here is the result of the assays of the silver prepared 
by different methods. I have added three assays of the 
silver prepared by Gay-Lussac’s process, so as to show 
how powerless this method is to furnish the pure metal. 
I have, however, sufficiently noticed the fact of this im¬ 
purity in my former work. 

Quality of the Silver prepared by Different Methods. 

(10‘000 grs. of silver precipitated by 5*420 grs. of chloride 
of sodium.) 

Method of Preparation of 
the Silver. 
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First Series. 

Electrolysis of cyanide of 
silver and ammonium ; 
the metal fused by oxy¬ 
hydrogen gas in a lime 
crucible and poured into 
water. 

grs. 

1. —0*00065 
2. —0’00060 

grs. 

0*0000 
0*0000 

99*998 

Reduction of ammoniacal 
nitrate of silver by pure 
sugar of milk and hy¬ 
drate of potassium (M. 

von Liebig’s process) ; 
fusion with borate and 
nitrate of sodium. 

1. —0*00045 
2. —0*00040 

0*0000 
0*0000 

99*994 

Reduction of the pure chlo¬ 
ride by pure carbonate 
of sodium and nitre. 

0*00045 o'oooo 99*995 

Method of Preparation of 
the Silver. 
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Second Series. | 

Electrolysis of cyanide of 
silver and ammonium ; | 

metal fused by oxyhy¬ 
drogen gas in a lime 
crucible and poured into 
water. 

--1 

0*00065 

1 

0*0000 99*999 

Reduction of the pure chlo¬ 
ride with hydrate of 
potassium and sugar of 
milk; fusion with borate 
and nitrate of sodium. 

0*00045 0*0000 99*995 

Reduction of the pure chlo¬ 
ride with pure hydrate 
of potassium and sugar 
of milk; fusion with 
borate and nitrate of 
sodium ; refined in oxy¬ 
hydrogen gas ; poured 
into water. 

0*00065 0*0000 99*999 

Distillation of the refined 
silver produced by the 
reduction of the pure 
chloride by means of 
hydrate of potassium 
and sugar of milk. 

1. —0*00075 
2. -0 *00070 

0*0000 
0*0000 

100*000 

Third Series. 

Electrolysis of cyanide of 
silver and ammonium ; 

metal fused by oxy¬ 
hydrogen gas in a lime 
crucible and poured into 
water. 

0*00060 0*0000 99*997 

Reduction of ammoniacal 
nitrate of silver by 
cuprous sulphite and 
sulphite of ammonium 
metal fused in a lime 
crucible and poured into 
water. 

0*00055 0*0000 99*997 

Reduction from the chlo¬ 
ride by means of char¬ 
coal and chalk (Gay- 
Lussac’s process); one 
treatment, f 

0*00000 0*0025 99*975 

Reduction from the chlo¬ 
ride by means of char¬ 
coal and chalk ; two 
treatments. 

0*00000 0*0016 99*984 

Reduction from the chlo¬ 
ride by means of char¬ 
coal and chalk ; three 
treatments. 

0*00000 0*0009 99*991 

If we except the method of Gay-Lussac, we may 
admit that all the processes shown in my previous work, 
and those which I have described in this, when properly 
performed, furnish absolutely pure silver, provided we 
take care to submit the metal to a sort of refining by 
heating it to the boiling point in a lime crucible in the 
flame of oxyhydrogen gas. 

t The silver experimented on is part of that which I assayed in 
1857, and in which I found directly twenty-three hundred-thousandths 
of foreign matter, instead of twenty-five hundred-thousandths, as I 
now find. 
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Looking at the figures of the preceding table, the 
constancy of the results obtained from the same metal 
is noticeable. In the three series of determinations I 
had each time to renew the saline liquid, on account of 
the insufficiency of the capacity of the reservoir ; but in 
each series it is the same chloride and the same silver, 
that obtained by electrolysis, that have served as a type 
of comparison. The results have been identical. We 
may, then, assert that, by operating under suitable con¬ 
ditions—which I have sufficiently pointed out—it is 
possible to seize the exact moment when the complete 
elimination of the dissolved silver is accomplished; there 
is no doubt that the method of the moist way, for the 
comparison of different silvers with each other, gives 
results almost mathematically exact. 

When, for the determinations set forth in this work, 
1 have had to measure the quantity of silver, or of chlo¬ 
rine, of bromine, or of iodine existing in a liquid in 
which I had formed either a chloride, a bromide, or ah 
iodide of silver, I performed this measurement in con¬ 
ditions identical with those I have just described on the 
subject of the determination of the quality of silver, and 
took the same care in it. The results therefore deserve 
the same confidence. 

After having shown the methods I employed to pro¬ 
cure pure silver, I will now relate the means I employed 
to prepare the chloride of ammonium, to be used in the 
determination of the proportional relation of this metal 
with chlorine. 

TECHNICAL CHEMISTRY. 

The Theory and Working of Blast Furnaces, by Wm. 
CrossleY, F.C,S., Manager Ormesby Iron Works.* 

{Concluded from page t*4>) 

Another point to which I will direct your attention is 
the utilisation of blast furnace gas, whereby most firms 
have been enabled to do away altogether with the use 
of coal either for stoves or boilers. Furnace gas, as I 
have stated before, is a mixture of carbonic oxide (car¬ 
bon combined with only half the full quantity of oxygen 
it is capable of combining with), free nitrogen, and the 
carbonic acid driven off from the limestone. The greatest 
difficulty in dealing with it seems to be owing to its great 
bulk, and the impossibility from ordinary observation of 
telling when it is completely oxidised; and as from cal¬ 
culation it would seem that we have not yet succeeded 
in utilising all the heat it is capable of evolving, some 
easy means for determining the best way of burning the 
gas, so that it does not take a large portion of heat up 
the stack with it, or else escape without perfect combus¬ 
tion having taken place is to be desired. I have made 
the following calculation based on the units of heat 
evolved by the combustion of i lb. of carbonic acid and 
i lb. of coal. 

Taking the average coke used in the district at 25 cwt. 
to the ton of iron made, and the make of iron at 250 tons 
per furnace per week, there will be produced 729 tons of 
carbonic oxide, 163 of which will be oxidised by the 
oxygen in the iron ore into carbonic acid, leaving 556 
tons as evolved from each furnace per week. The above, 
when properly consumed, should do the work of 206 
tons of coal. I am quite aware that this carbonic oxide 
is mixed, 1664 tons of nitrogen and 331 tons of carbonic 
acid, but as this should not enter the stack at a higher 
temperature than it leaves the furnace, it ought not 

* Communicated by the author. 

*3 9 

materially to affect the result; but, for the sake of dis¬ 
cussing the matter fairly, let us allow something for 
this. To reduce the quantity to 180 tons of coal as its 
equivalent per week, I am sure, is ample ; and I ask, is 
the gas from each furnace in the best arrangement at 
present at work doing the work of 180 tons of coal ? If 
not, what direction ought any experiments to take for 
more fully utilising the furnace gas ? I have already 
said that the principal thing is the proper admission of 
air, and some means of doing this is what we most want. 
I submit the following as my idea of the matter. By 
taking into consideration the composition of furnace gas, 
the composition of atmospheric air, and the quantity of 
oxygen required to fully oxidise the carbonic oxide, I 
find—after making due allowance for the gas being ex¬ 
panded by heat—that rather under one part of atmo¬ 
spheric air is required for the proper combustion of three 
parts furnace gas ; and hence, if the gas was not forced 
into the stoves or under the boiler by the back pressure 
in the gas main, this would be about the proper propor¬ 
tion between the air inlet and the gas inlet valves, and, 
corrected for the back pressure, I do not know if this will 
not be the best means of regulating it. This leads us to 
the next point—viz., the direction in which any further 
efforts made for the better working of blast furnaces 
ought to tend. 

1. There is a still further increase in temperature of 
blast. 

The advantages of increased temperature of blast 
pointed out by Mr. Cochrane, to which I have referred, 
are not the maximum of what can be obtained. There 
cannot be the slightest doubt but that a further in¬ 
crease still will lead to increased saving in fuel, to in¬ 
creased make of iron, and probably to improved quality 
of iron; for we must remember that the hot blast, by 
decreasing the quantity of fuel to a given result, also 
decreases the quantity of sulphur and other impurities 
passing through the furnaces. Dr. Clarke, at the Clyde 
Iron Works, found that increasing the temperature of 
the blast from atmospheric temperature to 6oo° F. 
reduced the sulphur passing through the furnace in a 
given time from z'57 tons to *72 ton. When we con¬ 
sider the injurious effect on iron of even a very small 
quantity of sulphur, this fact ought surely to be worth 
taking into consideration, especially as the decrease in 
sulphur also involves other two important results—viz., 
the furnace is able to carry a heavier load, and to work 
with less limestone, for it is well known that a large 
excess of limestone is used, and comes away in the slag, 
over and above what is requisite to flux the siliceous and 
earthy matter contained in the stone. 

Theoretically, I think the decrease in fuel used in the 
furnace will at any rate be equivalent to four times any 
fuel used outside for heating the blast until a tempera¬ 
ture of blast is attained equal to the temperature of the 
furnace itself. There are, of course, many other things 
besides temperature to be considered, which may ulti¬ 
mately neutralise in other ways the good to be gained 
by very high temperatures; but I think we may safely 
aim at a much higher temperature than is at present 
obtained. 

Lastly, knowing the great loss of heat we suffer by burn¬ 
ing the coke into carbonic oxide, ought we not to consider 
if some other form of furnace will not answer much 
better, and have the effect of enabling us to form the 
higher oxide of carbon ? The number of furnaces and 
modifications of furnaces that have been suggested with 
a view of doing this are innumerable—their name truly 
is legion—but past failure should not make us despond. 
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The numerous efforts that have been made in this direc¬ 
tion show that something else is desired and believed in, 
and in the end we may succeed. 

The following is, in my opinion, theoretically the 
proper form of furnace. The coke or coal is put into 
the hearth by means of a separate shaft, which shaft is 
so closed that at no time is there any current of gas 
through it. The blast is forced in through ordinary 
tuyeres, as at present, and the greatest intensity of heat 
is produced in the hearth where it is supposed to be 
most wanted. The hot gases pass into the main shaft 
containing limestone and ironstone, and after reaching 
a certain point it is ignited and kept in combustion by 
another jet of blast. By this means the gas is fully 
oxidised, and gives out its maximum of heat. The iron¬ 
stone and limestone are tipped into the main shaft 
directly from the wagons in which they are received. 
The first effect on them will be to drive off the volatile 
matter and the carbonic acid, and as an excess of air 
can be forced into the upper tuyeres, the iron would pro¬ 
bably be peroxidised. Lower down in the furnace the 
temperature of the ignited gas will probably be suffi¬ 
cient to melt the mixture 5 lower still, the iron in the 
melted mass would be reduced by passing through 
the atmosphere of carbonic oxide, and in the hearth 
itself would meet with the requisite carbon and in¬ 
tensity of heat to convert it into cast-iron. Although 
I say this is theoretically the proper form of furnace, 
and our efforts ought to tend to make it practicable, 
yet no one sees flts present impracticableness, in some 
respects, more than myself, and I am prepared to criti¬ 
cise it as keenly as any one, but still I feel certain that if 
ever we do away with our present wasteful system of 
making iron it must be by some such furnace, and hence 
I draw attention to it, and ask for a thoughtful con¬ 
sideration of its claims. 

On the Estimation of the Purity of Commercial Picric 
Acid, by John Castiielaz. 

There were to be found in commerce last year, and, 
undoubtedly, are still, picric acids of all kinds and quali¬ 
ties. They are distinguished as— 

Crystallised picric acid No. Picric acid in paste No. 1. 
,, ,, bs 0. 2. ,, ,, No. 2. 
,, in massed crystals. ,, ,, No. 3. 

In such conditions, what must the lowest scale of 
products be ? 

In order to avoid any confusion, would it not be pre¬ 
ferable to prepare only two kinds of picric acid, both as 
pure as they can be obtained in an industrial manufacture— 

Pure crystallised picric acid, 
Pure pulvulerent picric acid P 
I have adopted these two types; other manufacturers 

will do the same, and I am persuaded that before long 
they alone will figure in commerce. 

I thought it wTould be convenient, both for the maker 
and the consumer, to have a small apparatus which 
would permit them, in a few moments, to assure them¬ 
selves of the state of purity of a picric acid. I have 
therefore combined in the same box graduated tubes, 
mortar, pestle, scales, reagents, types, &c. This ensemble 
constitutes the picricometer of John Casthelaz. 

IPure JPicric Acid.—Picric acid is one of the most 
important derivatives of phenic acid ; its scientific name 
of tiinitrophenic acid shows, at the same time, its pro¬ 
duction and composition. 

Obtained by the reaction of three equivalents of nitric 

acid on one equivalent of phenic acid, picric acid has for 
formula C^H^NO^IIO. 

Picric acid, as its name indicates, has a bitter and 
insufferable taste; more soluble in hot than cold water, 
it crystallises in flakes or into small prismatic crystals 
with a rhomboidal base, and of a beautiful pale yellow 
colour. 

Picric acid, submitted to heat, partly melts and sub¬ 
limes without alteration. Heated rapidly in the open 
air, it kindles without explosion and burns, leaving a 
carbonaceous residue ; heated quickly, it detonates. 
Hydrochloric, nitric, and sulphuric acids are without 
action on it. 

Picric acid unites with bases, and in general gives 
yellow salts, all more or less soluble. This will be 
spoken of more at length in the assay of picric acid by 
the wet way. 

Lastly, picric acid dissolves easily in alcohol, in ether 
as well as in benzol. 

It is on these latter properties of picric acid—on its, 
solubility in ether or in benzol—that the assay of picric 
acid, by means of the picricometer, is based. 

Impurities of JPicric Acids. — The impurities 
which are met with in commercial picric acids are of 
two kinds :— 

1st. Accidental impurities. 
2nd. Added impurities. 

The first proceed from imperfection in the manufac¬ 
ture, the second from sophistication or additions. 

Accidental Impurities.—They are due, it may be, 
to the agents employed in the manufacture of picric acid, 
to incomplete reactions, or to other causes which we are 
about to point out 

1. If impure phenic acid containing neutral oils has 
been used, the picric acid will be accompanied by foreign 
nitro-compounds, which are distinguished by‘their in¬ 
solubility in water. 

2. If the reaction of nitric acid on phenic acid has not 
been complete, the picric acid may equally contain pro¬ 
ducts insoluble in water. It will also contain nitro- 
phenic or binitrophenic acids, which give, in tincture, a 
less clear and lively shade than picric acid. 

3. If the picric acid in paste has not been well washed 
or well drained, jt may contain water and nitrous acid. 

4. If the reaction of nitric acid on phenic acid or certain 
oils which accompany it, has been too quick, or pushed 
too far by heat, the picric acid may contain oxalic acid. 
Ihe case is rare. Oxalic acid, which is sometimes found 
associated with crystallised picric acid, may very often 
enter also into the category of added impurities. 

The traces of sulphuric or hydrochloric acid which 
commercial nitric acids contain, disappear with washing 
and attention need not be paid to them. 

Additional impurities.—These are the most im¬ 
portant to discover and point out. 

If, in phenic acid (manufactured from these two pro¬ 
ducts, nitric acid and phenol), considerable quantities of 
sulphate of soda, nitrate' of soda, chloride of sodium, alum, 
&c., are found, it is not very probable that these impu¬ 
rities proceed from the manufacture; they must have 
been directly added to the picric acid. 

Iarinciples of tlie JPicricometer.—Pure picric acid 
being soluble in ether and benzol, the impurities described 
being little soluble or insoluble in these two solvents, 
a simple, prompt, and easy method of separating them 
follows. In treating picric acid with twenty times its 
weight of rectified ether, or with benzol in excess, picric 
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acid is dissolved; the impurities, oxalic acid, alum, salts, 
&c., remain insoluble. 

The apparatus consists of a graduated tube contracted 
at the lower part. The tube which follows the contracted 
space is divided into four parts, each able to contain five 
grammes of ether, in the whole twenty grammes. The 
tube is stoppered to avoid the evaporation of the solvent. 
The manner of proceeding to test picric acid by ether, by 
means of the picricometer, is very simple. It is suffi¬ 
cient to take as uniform a sample as possible of the picric 
acid to be tested, to mix and pulverise the said acid, to 
weigh one gramme of it and place it in the picricometer, 
then to pour ether up to the fourth division, or a quan¬ 
tity of twenty grammes, afterwards to shake for a few 
moments. If the picric acid is pure, it will entirely dissolve 
in the ether; if the acid is adulterated, the insoluble im¬ 
purities will settle in the lower part of the tube, and it 
will be easy to estimate their proportions. 

If it is thought desirable to proceed more exactly, and 
to weigh the insoluble deposit, it is advisable to wash it 
with 5 grm. of ether, and to repeat this washing a second 
time in order, to remove the last traces of picric acid. After 
this it will be easy to determine the nature of the in¬ 
soluble deposit by the ordinary methods of analysis. 

Test of Picric Aci«ll»y ESenzol.—MM. Depouilly, 
to whom I had pointed out the mode of testing picric 
acid by ether, recommend the test by means of benzol 
in the two following cases :— 

ist. When we wish to prove the presence of water, of 
liquid mineral acid (principally nitric acid), or a hydrated 
salt which may contain picric acid. 

2nd. When* we wish to estimate more certainly the 
quantity of oxalic acid. 

Indeed, oxalic acid, although slightly soluble in ether, 
is completely insoluble in benzol. Benzol neither dis¬ 
solving the soda salts formerly described nor alum, these 
latter remain insoluble, and are precipitated, as in the 
test by ether. Benzol is not so good a solvent of picric 
acid as ether, and it must be slightly warmed in order 
to facilitate solution. Under these circumstances it is 
better to operate only on a half-gram of the product to 
be tested, and to immerse the testing tube into warm 
water to aid the solution of the picric acid. 

Test of Picric Acisl tSee Wet Way.—Picrates 
are, in general, very soluble. Picrates of soda, lime, 
barytes, iron, binoxide of mercury and of silver are very 

soluble. 

The least soluble picrates are those of lead, protoxide 
of mercury, and potash. 

The difference of solubility of picrate of potash and 
picrate of soda, furnishes an excellent means of discover¬ 
ing and distinguishing potash from soda salts. 

Solution of picric acid, poured into a solution of a 
salt of potash, immediately gives a yellow precipitate of 
picrate of potash. 

Solution of picric acid may easily be tested for sul¬ 
phuric, oxalic, and hydrochloric acid, by adding to it 
solution of picrates of baryta, lime, and silver. 

A picric acid, pure by these reagents, may still contain 
nitrates, but these salts will be revealed by the test 
with ether by means of the picricometer. 

The results obtained by the wet way are thus useful 
as a control to the indications of the picricometer, and 
when these modes of experiment are better known and 
adopted, commercial picric acids will no longer be liable 
to contain these additional impurities, which it is of so 
much importance to the consumer to discover and remove. 

i4r 

PHYSICAL SCIENCE. 

On a Magneto-electric Machine,* by W. Ladd. 

In June, 1864, I received from Mr. Wilde a small 
magneto-electric machine consisting of a Siemens’ 
armature and six magnets. This I 'endeavoured to 
improve upon, my object being to get a cheap machine 
for blasting with Abel’s fuzes. This was attempted by 
making one with circular magnets and a Siemens’ arma¬ 
ture, revolving directly between the poles, the arma¬ 
ture forming a part of the circle ; with this I could send 
a very considerable power into an electro-magnet, &c. 
It was then suggested to me by my assistant that if the 
armature had two wires instead of one, the current of 
one being sent through a wire surrounding the magnets, 
their power would be augmented, and a considerable 
current might be obtained from the other wire avail¬ 
able for external work; or there might be two arma¬ 
tures, one to exalt the power of the magnets, and the 
other made available for blasting or other purposes. 
Want of time has prevented me carrying this out until 
now; but after the interesting papers of C. W. Sie¬ 
mens, F.R.S., and Professor Wheatstone, F.R.3., were 
read last month, I have carried out the idea as follows : 
—Two bars of soft iron, measuring 7 J in. x 2^ in. x ^ in., 
are each wound round the centre portions with about 
thirty yards of No. 10 copper wire, and shoes of soft 
iron so attached at each end that when the bars are 
placed one above the other there will be a space left 
between the opposite shoes in which a Siemens’ arma¬ 
ture can rotate. On each of the armatures is wound 
about ten yards of No. 14 copper wire, cotton-covered. 
The current generated in one of the armatures is 
always in connexion with the electro-magnet; and the 
current from the second armature, being peifectly free, 
can be used for any purpose for which it may be re¬ 
quired. The machine is, altogether, rudely constructed, 
and is only intended to illustrate the principle; but with 
this small machine three inches of platinum wire ‘ox can 
be made incandescent. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, March 19, 1867. 

The experiments on the electric light commenced on board 
the Jerome Napoleon yacht, under the direction of M. 
Georgette Dubuisson, captain of the frigate, and with the 
concurrence of M. Auguste Berlioz, director of the 
“ Alliance ” Company, have already given satisfactory 
results, especially as regards the possibility of avoiding 
collisions at sea, the cause of the loss of so many vessels. 
Besides the ordinary lighting-up apparatus, trials will 
shortly take place with light condensers, by the aid of 
which M. Louis d’Henry, demonstrator of physics at the 
Faculty of Sciences at Lille, was the first to put in use, 
and thus resolve, the following problem Being given a 
luminous point, to contrive an apparatus which receives on 
its surface all the light emanating from that point, and 
directs it toivards a position in space. The condenser which 
is to be tried at Havre is composed of an ellipsoid of 
revolution, by means of which the light placed in one of 
the foci undergoes three reflections, and is projected sixteen 
times more intense than the direct pencil of rays. We 
can thus comprehend, in operating with the electric light 
equal to 100 or 200 gas burners, the effect that would be 

* Communicated, by the author, having been read before the Royal 
Society, March 14, 1867. 
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produced by sixteen times this light directed and con¬ 
vergent on a given point. 

A company has been formed in Paris by the firm of 
Jos. de Susini and Co., with a capital of 8o,ooo£., for the 
general fabrication of oxygen gas by the process of 
M. Archereau. This process consists in the decomposition 
of sulphuric acid by heat or by special apparatus invented 
and patented by M. Archereau. The result of the de¬ 
composition is a mixture of oxygen and sulphurous acid ; 
the latter is separated either by chemical absorption or by 
the compression of the two gases, causing the liquefaction 
of the sulphurous acid, which is allowed to escape by a 
stop-cock placed in the lower part of the recipient. This 
acid is newly converted into sulphuric acid by its injection 
into leaden chambers. With ii kilogrammes of sulphuric 
acid at 6o° a cubic metre of oxygen is formed. The con¬ 
version into sulphuric acid of the sulphurous acid pro¬ 
ceeding from the decomposition would cost about 25 
centimes, and the cost per cubic metre of oxygen gas thus 
produced would not exceed in any case 85 centimes. The 
fact upon which M. Archereau founds the enormous 
profits of the company is as follows:—The illumination, 
resulting from the combustion of two cubic metres of 
common gas and one cubic metre of oxygen, is equal in 
intensity to that of plain air combustion of sixteen cubic 
metres of ordinary bicarburetted gas. The former, two 
metres of gas and one of oxygen, would cost at most 
1 fr. 45 c.; the second, sixteen cubic metres of gas, at the 
Paris price of 30 centimes the cubic metre (about 7s. the 
thousand feet), 4 fr. 50 c. There remains, then, a difference 
of 3 fr. 3 5’c. to be shared between the consumer and the 
producer of the superoxygenated gas for each sixteen 
cubic metres of gas consumed at the present day in Paris. 

Nothing proves to us yet that the production of oxy¬ 
genated gas by the decomposition of sulphuric acid or 
even sulphate of lime and the liquefaction of the sulphurous 
acid gas, brought back again to the state of sulphuric acid, 
is an industrial operation as easy and as economical as the 
prospectus, which we have before us, states. But it is 
certain, for it has been tried on a large scale at Sarre- 
bruck, that the process of Messrs. Tessie de Mothay and 
Mar^chier, of Metz—the superoxidation of the manganate 
of soda by a current of hot air, and the deoxidation of 
the permanganate by a current of steam—give all the 
excellent results expected. Each kilogramme of manganate 
gives off 85 litres of oxygen gas ; the loss in each opera¬ 
tion is almost nothing, and the price of each cubic metre 
of gas does not exceed half a franc. In a few days the 
apparatus of our friends will be installed in the Champ de 
Mars, on the grounds of the Exhibition, in a laboratory 
quite close to our lecture-hall. During the whole of the 
Exhibition they will work so as to furnish five cubic 
metres of gas per day, which will be partly utilised for the 
illumination of our hall by admixture either with the 
common gas or with the gas derived from the spontaneous 
contact of the air with the essences of petroleum in the 
gas apparatus of M. Mille, and the projection of the in- 
flamedo jet of the two gases on the magnesia of the lamp 
of M. Carlevaris, of Genoa. This lamp has been now 
greatly improved : for the lime cylinders of the Drummond 
light the learned Professor substitutes thin plates formed 
of magnesia and chloride of magnesium, which he places 
singly in small lamps, but grouped in a cylindrical form 
in lighthouses, &c., and which have the great advantage 
of being transparent, also of throwing intense light in the 
four directions. We tried one of these new lamps at a 
lecture given at the Agricultural Club in the Rue de 
Baune, and it produced wonderful effects ; it is a complete 
revolution in the system of the Drummond light. 

As we are on the subject of oxygen, justice compels us 
to remark an error which escaped" our notice. We said a 
word, in our report of the Academy of Sciences, of the 
process of the distinguished chemist M. Mallet, founded 
on the property possessed, by the protochloride of copper 

Cu2Cl, of absorbing the oxygen of the air and of being 
changed into the oxychloride CuCl,CuO, susceptible, 
when it is heated to a temperature of 400° C., of parting 
with this oxygen and returning to the state of proto¬ 
chloride, and so on. We understood from the remarks of 
M. Dumas, who presented the note of M. Mallet to the 
Academy, that, to remove the oxygen from the oxy¬ 
chloride, M. Mallet had recourse to steam, like M. Tessie de 
Mothay. This is not the case. The oxygen is driven off 
by the sole action of heat, which does not exceed that of 
the decomposition of chlorate of potash, and permits 
operations to be carried on, upon a small scale, in glass 
vessels. A kilogramme of protochloride alternately oxi¬ 
dised by a current of hot air and deoxidised by heat gives 
out 28 to 30 litres of oxygen gas without any appreciable 
loss of substance. We remark the difference, 46 litres, 
of oxygen gas furnished by a kilogramme of manganate, 
and 30 litres obtained by a kilogramme of protochloride. 
Also we remark especially the difference of the process 
of M. Archereau, which requires to be treated by 
enormous pressures for the mix ture of oxygen and sul¬ 
phurous acid, and the processes either of M. Tessie de 
Mothay or M. Mallet, which do not require condensation 
or refrigeration, but yield only a simple mixture of steam 
and oxygen or of heated oxygen. 

Before quitting this subject, let us announce that all 
those having recourse to the Drummond light are obliged 
to use, when they have no gasometers, india-rubber bags 
(at least on the Continent), which are expensive and 
treacherous ; a simple pinhole renders them unservice¬ 
able. They can obtain the air-sacks invented by M. Gali- 
bert, of hi, Boulevart de Sebastopol, Paris, of whom we 
spoke in one of our last articles, and whose patent respi¬ 
rator for preserving life in noxious vapours is sold by the 
Patent Invention Company, No. 45, Little Britain, London. 
Constructed of two strong pieces of cloth, each having re¬ 
ceived on the inside layers of india-rubber varnish, which 
can be increased to any number, and strongly pressed 
together, these sacks of 13 to 33 gallons and more can 
serve perfectly for containing and transporting air, oxygen 
gas, &c., without any perceptible loss for some days. 
Neither have they the bad odour of india-rubber sacks, 
and consequently communicating none to the gas which 
escapes. The recipients which serve for the inhalation of 
oxygen gas or protoxide of nitrogen should henceforth be 
constructed of Galibert’s impermeable cloth. India- 
rubber bags should be forthwith abandoned. Also it is 
well to remember that the experiments of Mr. Graham 
prove that india-rubber yields readily to the diffusion of 
gases. If, for example, we fill one with gas, the air enters 
and renders it more and more explosive. 

We have the best possible news of the trials that are 
being made at Lille of the process of cold bleaching by 
permanganate of soda and hyposulphite of soda. The 
question at the present day seems to have been completely 
resolved. It may perhaps be recollected by our readers 
that the solution of hyposulphite of soda and the manga¬ 
nate should receive in addition a small quantity of hydro - 
fluosilicic acid. This, consequently, had to be produced 
in large quantities, the more necessarily as it is imperatively 
requisite for the new processes of dull engraving on glass, 
for which a great future success is reserved. 

Now we learn that M. Tessie de Mothay has succeeded 
in preparing, on as large a scale as is required in treating 
by heat in large furnaces, a mixture of fluate of lime, sand, 
and other substances adapted to render the reaction or the 
reduction more easy. When this acid is produced abund¬ 
antly and economically, the great industry of soda will 
completely enter upon a new career. We purpose return¬ 
ing to this great discovery, of which we only now give a 
slight sketch. 

Let us mention another success. M. Lantier, formerly 
a simple shoemaker, but whom an irresistible vocation 
drew into the science of electricity, and who has already 
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distinguished himself by the construction of a regulator 
and by the fabrication of artificial carbons for the electric 
light, is at present occupied in the solution of two great 
questions—i. To construct magneto-electric machines 
with a power two or even four times greater than those of 
the Alliance Company, or even the machines of Mr. Wilde, 
without the excessive velocity of the armatures of the 
latter, and without increasing the force necessary to put 
them in motion ; 2. A burner of the electric light-being 
given, to divide it into two, three, or four other burners 
without additional motive power, and by the simple addition 
of new regulators in communication with a common circuit. 
Aided by the support of one of my young brother 
labourers, M. Lantier has been able to construct the 
necessary apparatus, and they will figure at the Universal 
Exhibition. Let us not forget to say that," on his part, 
M. Van Malderen, the able director of the workshops of 
the Rue du Puits Artesien, Passy, to whom the magneto¬ 
electric machine of the Alliance Company owes its actual 
admirable qualities, is actively occupied in perfecting 
them, in spite of the challenge given by Messrs. Wilde, 
Wheatstone, Siemens, Lantier, &c. 

The success of the Mille gas-lamp, with its double enve¬ 
lope and absorbing sponge, exceeds all expectations. They 
are sold by thousands. 

The writer here wishes to remind the readers of the 
Chemical News, as well as all the savants and manufac¬ 
turers in England, that he places himself entirely at their 
disposal to exhibit, defend, and make known their rights. 
Our lecture-hall at the Exhibition, our lectures, pen, 
influence, &c., will be available for them. In order not to 
sink under the pressure of so much toil, we have secured 
the services of learned and devoted co-operators, of which 
we shall soon publish a list. We are ready prepared to 
answer all appeals made to us. E. Moiqno. 

PBOCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION. 

A Course of Six Lectures “ On Coal Gas,” by Dr. Prank- 

land, P.R.S. (Lectures III. andlY.—March 14 and 16, 

1867.) 
Construction and Use of Photometers—Gas-burners—Con¬ 

ditions necessary for obtaining a Maximum Amount of 
Light in the Consumption of Gas—The Constituents of 
Crude Coal Gas—Impurities—Diluents—Illuminants. 

The subject which was commenced in the last lecture — 
the measurement of the illuminating power of flames—was 
continued. The method of using a gas-meter during 
photometric experiments, for the measurement of the 
quantity of gas consumed, was shown, and the various 
kinds of jets from which gas might be burnt were 
examined. When gas was first introduced it was burnt 
from a single jet, and a flame from such a jet was made 
to burn on the lecture table. An experiment was 
then made, showing how the idea of the fishtail 
burner originated. Two flames burning from single jets, 
when brought in proper position, produced a fishtail flame,^ 
This was an important improvement in the method of 
burning gas; a table exhibiting the difference in the 
amount of light yielded by the same amount of gas 
when burning from single jets, and when burning 
from combined jets, showed that upwards of 50 per 
cent, more light was given by the latter. Dr. Prankland 
attributed the increase in light in gas burnt from a fishtail 
jet over the same amount burnt from a single jet, to the 
lessening of the velocity at which the hydrocarbons pass 
through the flame, caused by the striking in opposing 
directions of the two single flames. A number of argand 
lamps were exhibited: amongst them Leslie’s, in which 
the burner consists of a circle of fine jets. Gas burnt in 
this lamp gives more light than when burnt in any of the 

ordinary forms of gas-lamps. It is therefore used by gas- 
manufacturers when testing the luminosity of the gas they 
supply ; as, by burning the gas from it, they are enabled to 
record the light as equal to twelve candles (the standard 
fixed by Act of Parliament) ; the same gas, when burnt 
from ordinary jets, yielding a light equal only to ten 
candles. The conditions upon which obtaining the maxi¬ 
mum amount of luminosity from a given amount of gas is 
dependent were described as the following :—1. Access of 
atmospheric air; 2. Velocity at which the hydrocarbons 
are driven through the flame; 3. Density of the atmo¬ 
sphere as measured by the barometer. 

The lecturer then made an experiment to show the effect 
which an admixture of atmospheric air with coal gas had 
on the luminosity. Three flames were placed on the table : 
one burning cannel gas, another the same with 10 per 
cent, of air, and the third with 40 per cent, of air. The 
effect was striking, and showed that the admixture of air 
greatly decreases the illuminating power. It was men¬ 
tioned that Professor Erdmann, of Leipsic, had made this 
property of admixed air a means of determining the illu¬ 
minating power of coal gas, the value of the gas under 
examination being determined by the amount of air 
necessary to nullify its luminous effect. The lecturer 
explained that this action of air was due chiefly to the 
cooling effect it exercised in passing through the flame. 

A little device for increasing the light given by a gas 
flame was here shown, invented by Mr. Scholl, and termed 
the “ Platinum Perfecter.” Some flames were tried with 
these perfecters, and the results were certainly astonishing. 
Dr. Prankland offered an explanation of their action. He 
believed that flames with them yielded more light than 
ordinary flames, in the same way that fishtail flames 
yielded more light than flames from single jets—that is, 
by the diminution of the velocity with which the hydro¬ 
carbon gases are driven through the flame. An experi¬ 
ment to show the effect of atmospheric pressure was made. 
A flame was burnt under a receiver, and as the air was 
gradually exhausted the flame gave less light. The con¬ 
verse experiment of condensing the air in the receiver 
showed that the flame under these circumstances became 
more luminous. The fact that atmospheric pressure influ¬ 
ences the amount of light was thus made evident, and the 
decrease or increase in illuminating power was stated to 
be directly proportional to the atmospheric pressure. 
Other experiments relating to atmospheric pressure were 
the following :—1. A mixture of hydrogen and oxygen at 
the ordinary pressure was exploded in a closed eudiometer. 
Since these gases expand at the moment of ignition to 
about ten times their ordinary volume, they were under 
a pressure of about ten atmospheres. A brilliant flash 
resulted. 2. A similar mixture was exhausted to a 
pressure of only T\jth of an atmosphere, so that at the 
moment of ignition about the ordinary pressure of the 
atmosphere would be obtained. The light, when the 
current was passed, was very feeble, with the theatre 
darkened. 3. A mixture of hydrogen and common air 
was condensed so as to contain the same amount of 
oxygen as in the first experiment. The flash was about 
equal in brilliancy to that obtained in Experiment 1. 

The effect of temperature upon the illuminating power 
of flames was again brought forward. An argand flame 
was burnt first in atmospheric air ; afterwards it wras par¬ 
tially fed with oxygen ; the luminosity was considerably 
increased. The luminosity of ignited carbon at three dif¬ 
ferent temperatures was compared—carbon ignited by a 
hydrogen flame ; secondly, as in the preceding, with the 
addition of a stream of oxygen ; and, thirdly, carbon 
points ignited by a voltaic current. In demonstration of 
the same fact, lime was heated in a hydrogen flame, and 
this was subsequently fed by a stream of oxygen. 

The following methods of increasing the light of a coal- 
gas flame were given :—1. By feeding the flame with 
oxygen. 2. By decreasing the abstraction of heat from 



144 Royal Institution—Royal Society. < Chemical News, 
\ March 22, 1867. 

the flame. 3. By heating the gases before they enter 
into combination. The increase in luminosity obtained 
by the last of these methods was illustrated by making 
both the coal-gas and air pass through a charcoal furnace 
before they came in contact. A lamp was shown in opera¬ 
tion, where the same process was employed. It was con¬ 
structed on the argand principle. Direct ingress of air 
below the flame was prevented by a glass plate, and by 
two glass cylinders a current of air passing in at the 
top of the outer one was maintained. 

Air was burnt in an atmosphere of coal-gas, and attention 
was drawn to its slight luminosity. The experiment 
was afterwards made with two jets of air burning close to 
each other ; a very good light was then obtained, and the 
following explanation was given :—In the combustion of 
coal-gas in air there are two radiating surfaces—the com¬ 
bustion of the hydrogen with the air, and that of the 
carbon. In the reverse experiment the flame possesses 
only one radiating surface, and thus the increase in light 
when two jets were made to burn close together. The 
subject of the constituents of coal-gas was then entered 
into. They were divided into impurities, diluents, and 
illuminants. Sulphuretted hydrogen, chloro-sulphur 
compounds, ammonia, carbonic acid, and bisulphide of 
carbon came in the first class ; in the second, hydrogen, 
carbonic oxide, and marsh-gas ; in the third, olefiant gas, 
butylene, vapours of hydrocarbons, propylene, and acety¬ 
lene. 

An experiment illustrative of the manner in which 
sulphuretted hydrogen is formed in the manufacture of 
coal-gas was then made. Hydrogen, being one of the 
products of the decomposition of coal by heat, was passed 
over sulphide of iron (which would represent the pyrites 
found in coal) heated in a bulb tube, and the presence of 
sulphuretted hydrogen shown by the reaction upon lead 
paper. Coal gas, it was stated, as supplied in London, 
was, however, always free from this impurity. This is 
not the case with bisulphide of carbon, which, on the 
contrary, is generally present. This impurity has the 
effect of lowering the igniting point of hydrogen. It was 
shown that a glass rod only very moderately heated in¬ 
flamed such a mixture. There need be no fear, however, 
of this lowering of the point of ignition taking place in 
the presence of coal gas. The lecturer had found that 
a minute trace of this gas destroyed the lowering tendency ; 
this, in fact, was shown. Coal gas in too minute quantity 
to exercise a visible effect on the luminosity of the flame 
made it require a much higher temperature than in 
the preceding experiment. _ The fourth lecture was closed 
with an experiment showing the bleaching properties of 
the product of combustion of bisulphide of carbon upon 
a red rose. 

ROYAL SOCIETY. 

March 14, 1867. 

Lieut.-General Sabine, President, in the Chair. 

The following communications were read : — 
“ On the Theory of the Maintenance of Electric Currents 

by Mechanical Work without the Use of Permanent Magnets 
by J. Clerk Maxwell, F.R.S. The author commenced 
his paper by saying that the machines lately brought 
before the Royal Society by Mr. Siemens and Professor 
Wheatstone consist essentially of a fixed and a movable 
electro-magnet, the coils of which are put in connexion 
by means of a commutator. The electro-magnets in the 
actual machines have cores of soft iron, which greatly 
increase the magnetic effects due to the coils; but, in 
order to simplify the expression of the theory as much as 
possible, he would begin by supposing the coils to have no 
cores, and, to fix our ideas, we might suppose them in the 
form of rings, the smaller revolving within the larger on a 
common diameter. The author concluded his paper, 

which was an elaborate mathematical one, with the 
following explanation :—Without the shunt, the current 
in the secondary coil is always in rigid connexion with 
that in the primary coil, except when the commutator is 
changing. With the shunt, the two currents are in some 
degree independent; and the secondary coil, whose electric 
inertia is small compared with that of the primary, can 
have its current reversed and varied without being clogged 
by the sluggish primary coil. On the other hand, the 
primary coil loses that part of the total current which passes 
through the shunt; but we know that an iron core, when 
highly magnetised, requires a great increase of current to 
increase its magnetism, whereas its magnetism can be 
maintained at a considerable value by a current much less 
powerful. In this way the diminution in resistance and 
self-induction due to the shunt may more than counter¬ 
balance the diminution of strength in the primary magnet. 
Also, since the self-induction of the shunt is very small, 
all instantaneous currents will run through it rather than 
through the electro-magnetic coils, and, therefore, it will 
receive more of the heating effect of variable currents 
than a comparison of the resistances alone would lead us 
to expect. 

“ On a Magneto-electric Machine-by W. Ladd. See 
page 141. 

“ On Certain Points in the Theory of the Magneto¬ 
electric Machines of Wilde, Wheatstone, and Siemens,” by 
C. F. Varley, Esq., in a letter to Professor Stokes, 
Sec. R. S. 

Fleetwood House, Beckenham, S.E., 
February 23, 1867. 

My dear Sir,—Professor Wheatstone showed that a 
shunt put into the circuit of the electro-magnet increased 
the power greatly, but the explanation that it increased 
the power by equalising the resistance of the armature 
and that of the electro-magnet is either wholly incorrect 
or very nearly so. 

Yesterday I had an opportunity afforded me by Mr. 
C. Siemens of experimenting with his machine, in which 
the electro-magnets have each a resistance of about 250 
Ohms = 500 Ohms, the armature 400 Ohms. 

On adding a shunt to the electro-magnet, the flame was 
greatly increased. 

The two electro-magnets when connected in series had a 
resistance of about 500 Ohms. I then connected them in 
a double circuit, the resistance in this case being about 
125 Ohms. By this means the same result as regards 
resistance could be obtained as by a shunt, with the dif¬ 
ference that the power expended in the shunt is lost in 
heat; while reducing the resistance by the double circuit 
caused the whole force'to be expended on the electro-magnet. 

The results of the experiment were— 
1st. The shunt invariably increased in power. 
2ndly. When the magnets were joined in double circuit, 

the power was greatly reduced. 
The explanation is to me obvious. In a Ruhmkorff’s 

coil, where the iron core is divided into fine wire, so that 
the dying magnetism cannot set up currents in the iron 
core to prolong its existence, the magnetism is very rapidly 
lost, and the make-and-break hammer works very rapidly, 
sometimes as fast as sixty beats per second. 

If the secondary circuit be closed so that the currents 
can flow, the make-and-break hammer works very slowly, 
indeed one or two beats per second ; and in 1856 I pub¬ 
lished a description of electro-magnets whose action was 
very slow, and which were rendered sluggish by a copper 
cvlinder around them. 

•/ 

Wilde’s armature, when revolving, sends intermittent 
currents around the electro-magnet, whose circuit is broken 
at every half revolution of the armature. 

Were the magnets composed of fine iron wire, the mag¬ 
netism would die away rapidly, producing a violent current 
by its efforts to maintain itself, as in the Ruhmkorff’s coils. 
(This current is called by foreigners the extra current.) 
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The shunt which Wheatstone inserted carries this 
current across, and so maintains the magnetism of the 
electro-magnets until the armature gives a second impulse. 
The current in this shunt will be found to travel in alter¬ 
nate directions ; not so that on the electro-magnet. 

When the armature is discharging its current into the 
electro-magnets, the current in the shunt is in the direc¬ 
tion it would have if the shunt were in circuit solely with 
the armature. 

When the armature is changing poles and is discon¬ 
nected, the secondary current is in full play, and the 
current in the shunt is in the direction of the current pro¬ 
longed in the electro-magnet—that is, of the extra current. 

The force expended in the shunt is wasted in heat ; but 
a secondary wire on the electro-rnagnet or a copper cylinder 
would very greatly add to the power by maintaining the 
magnetism, and not consume uselessly the force now 
wasted in the shunt. 

The overlapping of the armature and the solid mass of 
the electro-magnets tends to maintain imperfectly the 
magnetism during the intervals of no current from the 
armature; and but for this the machines, whether they be 
Wilde’s, Wheatstone’s, or Siemens’, would none of them 
work. 

In i860 I published a description of two machines I had 
constructed, and in 1862, at the Universal Exhibition, I 
exhibited a machine for adding mechanical force to static 
electricity without friction. A machine similar in principle, 
but a little different in construction, has been exhibited 
recently under the name of Holtz. 

One of my machines bears to the other precisely the 
same relation that Siemens’ or Wheatstone’s does to 
Wilde’s. 

If these be of sufficient interest to the Royal Society, I 
shall be happy to exhibit them. I am, &c. 

C. E. Varley, 

SOCIETY OF ARTS. 

On the Synthesis and Production of Organic Substances 
and the Application tohich some of them receive in Manu¬ 
factures, by Dr. E. Crace Calvert, F.P.S., F.C.S., §c. 

Lecture II. 

(Continued from page iqo.) 

Having thus studied the series of molecular and chemi¬ 
cal actions, by which starch is transformed into sugar, 
dextrine, glucose, alcohol, acetic acid, mannite, lactic acid, 
and butyric acid, let us still pursue the interesting trans¬ 
formations of sugar into one or two more products. Thus, 
if starch or sugar is mixed with peroxide of manganese and 
sulphuric acid, and heat is applied, a most violent chemi¬ 
cal reaction ensues, and the most important product thus 
generated through the oxidation of the sugar or starch by 
the oxygen of the oxide of manganese, liberated by Its 
contact with sulphuric acid, is an acid referred to in my 
last lecture, namely formic acid, a substance found to 
characterise ants, the artificial production of which acid I 
described to you by methods which have been devised bv 
M. Berthelot. Again, if we take starch or sugar, and 
act upon it with nitric acid or aquafortis, we shall 
convert it into a white crystalline substance, oxalic acid, 
which for many years was entirely extracted from a 
wild plant called Oxcdis acetosella, which in fact was 
the only known source of obtaining a substance so 
extensively used by the cleaners of straw-bonnets, and 
in calico-print works, as well as by the careful house¬ 
keeper to remove iron-moulds from linen. At the present 
day, through the progress of chemistry, a pound of oxalic 
acid is not dearer than an ounce was formerly, for not 
only is oxalic acid obtained by the action of nitric acid 
on sugar, but it is also produced in large quantities at 
Warrington, in Lancashire, by Messrs. Roberts, Dale, 
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and Co., through the action of a mixture of caustic soda 
and potash on sawdust, where, under the oxidising 
influence of the alkali incited by heat, the lignin , or fibre 
of the wood, which has an isomeric composition with 
that of starch, is oxidised and converted into oxalic acid. 
It would carry me far beyond the limits of a lecture 
were I to examine in detail how those substances in their 
tarn can be converted into others, or the numerous classes 
of substances to which they give rise. I must, therefore, 
content myself with examining with you generally the 
subject under consideration, leaving details for the 
student. It will be easy to conceive what an amount of 
useful information the student will derive from such a 
pursuit; and you will see this more clearly if I lift up a 
corner of the veil, and give you an insight into those 
treasures of information. Let me, therefore, refer to some 
of the transformations of alcohol, a substance so well 
known to all of us by its presence in most of the beverages 
we take, and also from its extensive employment in arts 
and manufactures. 

The conversion of alcohol into ether presents one of the 
most interesting and remarkable instances known in 
chemistry of the unfolding of a substance into two others, 
under the influence of certain molecular forces known to 
chemists (but yet badly explained) as actions of contact, 
or catalytic actions —that is to say, that science has 
observed several instances where a substance, when placed 
in the presence of another, under stated circumstances, 
will undergo special chemical decompositions, quite 
different from those which it will experience if the other 
substance is absent. The unfolding of alcohol into ether 
and water is a remarkable example of this class of molecular 
actions. Thus, if 70 parts of strong alcohol are carefully 
mixed with 100 parts of concentrated sulphuric acid or 
vitriol, and the whole allowed to remain for a few hours in 
contact, and are placed in a retort, to which heat is applied, 
so as to raise the temperature to 284°, it will be observed 
that one molecule of alcohol will split itself into one mole¬ 
cule of ether and one molecule of water. If such a 
transformation was to stop there, interesting as it is, it 
would be only similar to many others which I have brought 
before your notice. But such is not the case ; for if in the 
heated fluid a small continuous stream of strong alcohol is 
introduced, it will be found that as the alcohol reaches the 
heated mass it will unfold itself into water and ether, which 
distil and still keep separate in the condensed part of the 
apparatus or receiver. Therefore, under the influence of a 
compound called sulphovinic acid, and heated at 284°, the 
alcohol which is introduced in such a mass is unfolded, as 
j ust stated, into two compounds which cannot unite, though 
they were united before they came in contact with the 
sulphovinic acid, or had experienced the catalytic action 
of the sulphovinic acid or sulphuric acid. 

I hope you do not forget that in my last lecture I called 
your attention to another action of sulphuric acid on 
alcohol, viz., that if three parts of sulphuric acid were 
mixed with one of alcohol, and heat applied, the sulphuric 
acid, instead of separating one equivalent of water from the 
alcohol, so as to transform it into water and ether, would 
in that case remove two molecules of water, retain them, 
and liberate a gas which we called olefiant or ethylene. If, 
instead of acting upon alcohol with sulphuric acid, we act 
upon it with nitric acid or aquafortis, we produce nitric 
ether, or Avhat is commonly called spirit of nitre ; and if 
we mix alcohol with acetic acid, or, what is still better, 
with a mixture of acetate of soda and sulphuric acid, we 
obtain a most agreeable perfumed substance called acetic 
ether, which contributes largely" to the flavour of wines and 
spirituous liquors. In fact, a great variety of compound 
ethers can be produced by bringing alcohol in contact with 
an acid, and applying heat; or, what is still more effectual, 
by bringing into play" the action of still more powerful acids, 
such as sulphuric or hydrochloric, which by their presence 
help the transformation of alcohol into those compound 
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ethers so much used in medicine as therapeutic agents. 
Again, if to a mixture of alcohol and sulphuric acid a 
small quantity of manganese be added, and a gentle heat 
applied, a new substance is produced, differing entirely in 
its properties from that which results from the action of 
sulphuric acid and peroxide of manganese on sugar, for in 
that case formic acid is produced, whilst, in the one now 
under consideration, the substance called aldehyde is 
generated, which substance is characterised by the remark ¬ 
able property it has of reducing the salts of silver, instances 
of which vou have no doubt often remarked in the metallic 

m 

globes in shop windows, which present a brilliant reflecting 
surface, due to a silver deposit, resulting, generally speak¬ 
ing, from the reduction of a salt of silver, by means of 
aldehyde. Lastly, this substance, which was two or three 
years ago a laboratory product, is now manufactured in 
large quantities, being used extensively for reducing, in 
conjunction with hyposulphite of soda, the splendid red 
tar colour known under the name of magenta, into that 
brilliant green which most of you have admired, under the 
name of vert lumiere, from the fact that it maintains not 
only its green colour by artificial light, but that under the 
influence of that light its intensity is greatly increased. 

——— Mill  . -'-■■■I- —.— ■'■I— 

NOTICES OF BOOKS. 

Essai sur les Institutions Scientifiques de la Grande-Bretagne 
et de VIrlande. Par Ed. Mailly, docteur en sciences, 
chevalier de l’ordre de Leopold, &c. Bruxelles : Hayez. 
1867. 

This work contains a succinct account of the scientific 
societies, the observatories, and the universities of the 
United Kingdom, with an outline of the Nautical 
Almanac and the British Museum. It professes to be com¬ 
posed from official sources, and, as far as it is possible to 
judge from a hasty survey, it is remarkably accurate. It 
would be difficult to find in our own language so brief and 
so elear a description, at the same time free from party 
bias. A few errors in proper names—for instance, “ Sir 
Murchison "—mark the difficulty foreigners have in under¬ 
standing our titles, but serve to set off the extreme accu¬ 
racy of the descriptions of subjects so unintelligible even 
to many natives at our universities. If the book meets 
with the success it deserves, it will contribute greatly to 
that better understanding of English institutions and 
English character which is beginning to mark the foreign 
writers who attempt that hitherto incomprehensible subject. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Bulletin de VAcademie des Sciences de Belgique. No. 12. 
December, 1866. 

C. Glaser : “ Researches on some Derivatives of Cinnamic 
Acid,” First Part. 

Monatsbericht der koniglich-Preussischen Akademie, Sep- 
tember-October, 1866. 

Hincks “ On a Newly Discovered Record of Ancient 
Lunar Eclipses.” 

Runst und Gewerbeblatt. November-December, 1866. 

It. Wagner : “ Contributions to the Knowledge and to 
the Quantitative Estimation of the Tannic Acids.”—C. F. 
Bazin, A.M., and C. F. Daude : “ A Method of Drying 
Gold-beaters' Skin in a Vacuum.”—J. von Schwarz “ On 
the Manufacture of Refractory Articles from Clay Slate.”— 

F. Junnemann “ On the Transformation of Tallow into 
Adipocire.”—“ On the Rusting of Weights.” 

Zeitschrift fur Bamcesen. 1867. Nos. 1 and 2. 
A. Cremer “ On the Neio Laboratory at Berlin.”— 

Heidmann “ On Morin's Studies on Ventilation,” continua¬ 
tion.—A. Meydenbauer “ On the Application of Photo¬ 
graphy to Architectural Plan Drawing and Surveying.”— 
Boecicmann : “ Notes of a Visit to London, including 
Remarks on the Arrangement of Houses, Waterclosets, 
Lighting, Warming, Ventilating, Water Supply, Hotels, 
Kamptulicon, Covering for Roofs, Metropolitan Railway 
and Railway Stations;” “Notes of a Visit to London, 
including Remarks on the Street Traffic, Thames Embank¬ 
ment, Public Buildings, Crystal Palace, and the Royal In¬ 
stitute of British Architects,” conclusion ; “ On the Best 
Kind of Mortar for Use in Running Water.”—Assmann 
“ On the Mint at Berlin.”—It6der “ On obtaining Gold 
from the Old Silver Coinage of Prussia.”—Lohse “ On 
the Means of Preventing the Efflorescence of Saltpetre from 
Brickwork.”—“ On the Water Taps of the New Laboratory 
of Greifswald.”—Knoblauch “ On a New Gas Regulator.” 

Comptes Rendus. February 4. 
Becquerel “ On an Electric Psychrometer and its Appli¬ 

cations.”—A. Mallet : “ A Method of preparing Oxygen.'* 
—L. Hermann : “ Note on the Danger of using Protoxide 
of Nitrogen as an Anaesthetic.”—Bontemps : “ Remarks 
on a Memoir on Glass recently presented by J. Pelouze.”— 
A. Bechamp “ On the Formation of Alcohol by the Living 
Organism which Produces the Pebrine.” 

February n.—H. Deville and L. Troost “ On the 
Coefficient of Expansion, and on the Density of Hyponitric 
Acid Gas.”—E. Fremy “ On the Isomeric Forms of Silicic 
Acid, and on Polyatomic Acids,” First Memoir.—E.Frank- 
land and B. F. Duppa : “ Synthetical Researches on 
Ethers.”—A. Piche : “ Some new Remarks on the Invention 
of the Continuous Rotating Electrophorus.”—Delenda 
“ On the present State of the Volcanic Phenomena at San- 
torin ; ” “ On" the Ancient Monuments discovered at 
Therasia.”—C. M. Guillemin “ On the Discharge of the 
Battery and on the Influence of the Shape of the Conductors.” 
—Colombi “ On a Method of Choosing Spectacles.”—Van 
der Mensbrugghe “ On the Tension of Liquid Films.”— 
C. Mene “ On the Quantity of Iron contained in some Ores 
from the Coal Districts of Central France, together with an 
Analysis of these Ores.”—Reboul “ On some New Deriva¬ 
tives of Valerylene.”—C. Saintpierre and A. Pujo: “ Re¬ 
searches on the Density of the Wines of the Department of 
the Herault, apropos of the Question of Selling Wine by 
Weight instead of by Measure.”—Felici : “ Description of 
a Lecture Experiment for rendering visible the Curve formed 
by a Vibrating Cord.” 

Revue Universelle des Mines. September-October, 1866. 
A. Habets : “ Notes on the Mechanical Preparation of 

Ores : On P. Rittinger's and on Hundt’s Continuous Ap¬ 
paratus.”—“ On Blasting by Electricity.”—“ On the Use 
of Nitroglycerine.”—“ On Continuous Shaking Tables for 
Dressing Ores.”—Gentele “ On the Treatment of Galena 
containing Zinc.”—Dahne : “ A new Furnace for Extract¬ 
ing Zinc.”—C. Zerrenner “ On the Deposits of Emery 
at Kornilowsk.”—A. Von Groddek : “ Reply to M. Cornu's 
Note on the Numerical Relations which exist between the 
Chemical Equivalents of certain Minerals which occur in 
Veins.”—Netmciie “ On the Use of Nitroglycerine in the 
Ilartz“ An Improved Blasting Powder.”—Schuchardt 
“ On the Poisonous Properties of Nitroglycerine.”—F. 
Abegg “ On the Application of Electricity to Blasting Pur¬ 
poses.”—Schneider “ On Rittinger's Improved Shaking 
Table for Dressing Ores.”—Rittinger “ On Hundt's Rotary 
Buddie.”—Kleinschmidt “ On the Extraction of Copper, 
Silver, and Mercury at Stephanshiitte, Hungary.”—H. 
Honsell “ On the Extraction of Lead at Zsarnowitz, near 
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Schemnitz.”—Albert “ On the Extraction of Salt at Schon- 
beek.”—Heberle “ Onthe Transmission of Motion by Wire 
Ropes and Hydraulic Pressure.”—H. Tresca and C. 
Labour A ye : “ Researches on the Mechanical Theory of 
Heat.”—A. Laussedat “ On the Theory and Use of Pro¬ 
fessor Robert Willis’s Odontograph—A. Payen : “ Note 
on Iodide of Potassium, and on the Acetates and Oxides of 
Lead; ” “ On Diastase and Woody Tissue.” 

NOTICES OP PATENTS. 

1823. Manufacture of Iron and Cast-iron. J. N. Fournel, 

Nancy, France. Dated July n, 186. 
In this invention the fuel is heated separately, and the 
carbonic oxide produced is led by pipes to the furnace in 
which the ore is to be heated, where it is mixed with com¬ 
pressed air, and a flame is produced similar to that of the 
laboratory blowpipe, by means of which the deoxidation 
of the ore is effected. 

1827. Producing Illuminating Gas. W. G. Walker and 
R. F. Smith, Kilmarnock. Dated July 12, 1866. 

An invention for producing gas from peat by saturating it 
with shale oil or petroleum or other mineral hydrocarbon, 
and applying heat in the usual manner. 

1846. Preserving Timber from Decay. A. Prince, Tra¬ 
falgar Square, London. A communication. Dated 
July 13, 1866. 

The patentee claims the application of crude petroleum, 
with or without mineral paints or pigments, for preserving 
timber from decay. 

Communicated by Mr. Vaughan, F.C.S., Patent Aoent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

47. W. Way, M.D., Eliot Place, Blackheath, Kent, 
“ Improvements in preparing phosphatic minerals for use 
as manure.” Partly a communication from C. Hen wood, 
Sombrero, West Indies.—Petition recorded Jan. 7, 1867. 

358. W. S. Losh, Wreay Syke, Cumberland, “ A 
method of manufacturing a salt or salts of ammonia.”— 
February 8, 1867. 

378. E. Gorges, Neuilly, France, “ Improvements in 
preserving meat, poultry, and game.”—February 9, 1867. 

492. W. Clark, Chancery Lane, “ Improvements in the 
manufacture and ornamentation of anhydrous, rectified, 
and double-faced toilet soaps.” A communication from 
P. B. Mongeot, M.D., Boulevart St. Martin, Paris. 

494. C. Kessler, Frankfort-on-Maine, “Improvements 
in the manufacture of carbonate of soda and of potash.” 
— February 22, 1867. 

505. P. A. Muntz, Keresley, near Coventrj'-, Warwick¬ 
shire, “ Improvements in the manufacture of certain 
metallic alloys.”—February 23, 1867. 

512. E. Chapron, Luxembourg, “Improvements in the 
treatment of peat.”—February 25, 1867. 

564. M. Woolrich, Well House, Handley, Cheshire, 
“ Improvements in means and apparatus employed for 
the cure of the disease called ‘ foot-rot’ in sheep.” 

568. W. Clark, Chancery Lane, “ Improvements in the 
means and apparatus for producing oxygen, and in the 
application of the same for metallurgical and other pur¬ 
poses.” A communication from H. A. Archereau, Boulevart 
St. Martin, Paris.—February 28, 1867. 

Inventions protected for Six Months by the Deposit 

of Complete Specifications. 

651. W. H. Towers, New York, U. S. A., “ A new and 
useful process whereby leather, wholly or partially tanned, 
or animal tissue of any nature, is made hard, semi-elastic, 
and transparent, and rendered a fit material from which to 
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manufacture combs, buttons, buckles, eye-glass frames, 
splints, knife handles, articles of jewelry, and other articles 
now produced from vulcanised india-rubber.”—Petition 
recorded March 7, 1867. 

684. H. A. Bonneville, Rue du Mont Thabor, Paris, 
“ A new and improved means of preserving solutions of 
certain plants and matters in a concentrated state.” A 
communication from C. d’Estains, Rue de Chaillot, Paris, 
—March u, 1867. 

Notices to Proceed. 

2783. J. Blackman and E. Blackman, Knightsbridge, 
Middlesex, “ Improvements in medicine for the cure of 
whooping and other coughs.”—Petition recorded Oct. 27, 
1866. 

2825. J. H. Shorthouse and J. Ferguson, Birmingham, 
“ An improved process for recovering and utilising cer¬ 
tain waste metallic products.”—October 31, 1866. 

2847. J. Harris, Threadneedle Street, London, “ Im¬ 
provements in apparatus for the production, distillation, 
and refining of hydrocarbon and other oils from shale, 
cannel, coal, peat, lignite, or other bituminous minerals.” 

2850. R. J. Gay, Badshot Lee, Farnham, Surrey, “An 
improved composition for coating walls or other surfaces 
so as to render them impervious to the action of water or 
moisture.” 

2858. F. Claudet, Coleman Street, London, “ Improve¬ 
ments in treating waste solutions obtained from burnt 
cupreous pyrites.”—November 3, 1866. 

2873. N. F. Taylor, Manby Street, Stratford, Essex, 
“ Improvements in means for operating on air or aeriform 
fluids by hydrocarbons for purposes of illumination.”— 
November 6, 1866. 

CORRESPONDENCE. 

Standard Thermometers. 

To the Editor of the Chemical News. 

Sir,—Your correspondent “ G. L.,” who directed me as 
to the way of acquiring information, deserves an answer. 
I have waited to see if any other gentleman would give 
one, but as this is not the case, I beg that you will kindly 
insert this. According to “ G. L.,” the satisfactory 
explanation of the phenomenon—that correctly graduated 
thermometers acquire afterwards an index error which may 
amount to 2°—is given in any good treatise on physics ; 
but if “ G. L.” will consult his books again, he will find it 
clearly stated that no satisfactory explanation has yet 
been given, and this was exactly the reason why I sought 
the same from a careful manufacturer like Mr. Pastorelli, 
who, by exact observations, might have found it out in 
the course of his long experience. 

According to “ G. L.,” rise of the mercurial column is 
owing to the boiling of the mercury in the glass, and the 
slow after-contraction of the same. But how does this 
explanation harmonise with the real facts ? As “ G. L.” 
has made careful thermometric observations, he is cog¬ 
nisant that the boiling of the mercury in the tube 
causes the mercurial column, by inserting it after¬ 
wards in ice-water, to rise 20 ; it is, therefore, clear that 
the boiling of the mercury in the tube would rather 
tend to correct the error instead of increasing the same. 
The boiling of the mercury can, therefore, not be the cause 
of this phenomenon. That “ G. L.” did not accept it as 
an established fact follows from the after explanation, 
where the same is attributed to the one-sided pressure of 
the air. As regards the insufficiency of this statement, I 
have to refer your correspondent again to books where the 
refutation of it is clearly given, as it is there stated that 
thermometers which contain air acquire the same error as 
those with a vacuum; and if “ G. L.” had consulted a 
practical manufacturer, he might have learned that the 
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one-sided pressure amounts only to about *4° for about 
15 lbs. on the square inch, and cannot, therefore, explain 
a difference that reaches 20. Yet “ Gr. L.” may complain 
that he did not mean that the error was owing to the 
boiling of the mercury, but to the force which was done 
by it to the glass, particularly as he states (a known 
fact) that the indications of a thermometer became incor¬ 
rect after it had been exposed to high temperatures, the 
difference of these errors depending upon the composition 
of the glass. The error that would arise from this cause 
is not stated, and has been probably over-estimated. I 
find that it does not exceed more than *2° to *3°, even if 
the mercury has been heated to nearly the boiling point, 
provided it has not actually boiled. (This error will de¬ 
pend upon the composition of the glass.) Errors which 
are caused in thermometers by subjecting them to higher 
temperatures amount only to about 10 per cent, of those 
of which we originally spoke. But if the one-sided atmo¬ 
spheric pressure amounts only to about ‘4°, and the fall in 
consequence of heating a thermometer to nearly the boil¬ 
ing point to *2° or *3°, it follows that if they acted in the 
same direction even both could not jointly cause the index 
error. We must therefore seek the real reason elsewhere. 
In the course of the above statements we have come to a 
new thermometric phenomenon, which likewise wants 
explanation—viz., how is it that thermometers, heated until 
the mercury actually boils, acquire afterwards a rise in the 
freezing point of about 20, whilst a fall occurs of about 
•2P if they are heated up to nearly the boiling point ? 

I am, &c. A Subscriber. 

P.S.—I might have added that the heating of a thermo¬ 
meter in boiling water causes likewise the same index error 
of about #2° as that obtained by subjecting it to a much 
higher temperature. I may also state that I am very much 
indebted to Mr. Pastorelli, he having kindly given me the 
results of a series of carefully conducted thermometric 
experiments. 

[If “A Subscriber ” will favour us with some of the valu¬ 

able information he has acquired from Mr. Pastorelli in 

explanation of the above phenomena, it will doubtless 

be highly appreciated.—Ed. C. N.] 

Science Teachers. 

To the Editor of the Chemical News. 

Sir,—I have only just seen the letter of a “ Science 
Teacher” in the Chemical News of the 8th inst., or I 
should have noticed it earlier. Like him, I think that 
“ my Lords ” have made a wrong move in abolishing the 
special examinations for science teachers, if they only meant 
to replace them, as they have done, by the first and second 
class grade certificates of the May examinations. If “ my 
Lords” consider that a certificate of a teacher’s competency 
is necessary other than the success of the pupils he sends 
in for examination, it seems to me that to lower the stan¬ 
dard of qualification as they have done is simply to render 
it almost, if not entirely, abortive. If an examination is 
necessary at all, let it be a good one ; but I contend that 
the principle of restricting payment “ for results ” to 
teachers who possess the departmental certificate is a 
thoroughly unsound one, and quite opposed to those 
principles of free trade which are now universally recog¬ 
nised in all other matters. Why should A., who sends in 
three successful pupils to the May examination, and who 
possesses a certificate, be paid for their success, while B., 

who may send in six, receives no payment, simply because 
he has no certificate ? What is the simplest and best test 
of the efficiency of teaching but the “ results ” themselves 
which come of it ? A man may be able to pass a very fan- 
examination, especially such an examination as certificated 
teachers have been hitherto called upon to pass, and yet 
make but a very poor teacher after all; whilst there are 
many men most competent to teach who, for one 

reason or another, may be unable or unwilling to subject 
themselves to the departmental examinations. For my own 
part I believe that the only just and sound principle is to 
leave the teachers to show their efficiency by the number 
of successful pupils which they can send in for examina¬ 
tion, and to pay them accordingly. The new regulation 
certainly has the combined disadvantage of maintaining the 
old protectionist policy, whilst it at the same time 
abolishes the reason for doing so. I am, &c. 

A Non-Certificated Teacher 

(so far as the Department of Science and Art 
is concerned). 

CHEMICAL NOTICES FROM FOREIGN 

SOURCES. 

BiUmsic Acids (fir =12, 0=i6).—A. Claus. Accord¬ 
ing to the theory of types, oxalic and succinic acids belong 
to the same homologous series, whilst Kolbe derives oxalic 
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acid from the diatomic radicle (C202) and succinic acid 
iir 

from the tetratomic radicle (02O2). Claus thought that 
the application to succinic acid of some of the methods of 
reduction which have been studied in connexion with 
oxalic acid would help to decide whether or no these twro 
acids are homologous. He fruitlessly repeated experi¬ 
ments which some of Church’s published researches led 
him to believe would be successful, and finding that 
neither zinc and succinic acid nor sodium amalgam and 
succinic acid gave anything but zinc and sodium salts of 
succinic acid, he entered the path opened by Erankland 
and Duppa, who have proved that one atom of oxygen in 
oxalic acid is replaceable by two atoms of an alcohol 
radicle. Succinic acid behaves under like conditions in a 
totally different manner from oxalic acid—indeed, ethyl 
will not replace oxygen in it. The results of his experi¬ 
ments with sebacic acid were perfectly analogous to those 
obtained with succinic acid. It would seem, then, that 
oxalic and succinic acids do not belong to the same series, 
and in further support of this view may be cited the 
impossibility of making the oxalic anhydride or chloride ; 
nor can it be objected to this argument that the radicle of 
oxalic acid contains no hydrogen, for if the presence or 
absence of hydrogen in the radicle causes so great differ¬ 
ence in the chemical behaviour of two compounds they 
cannot be correctly described as homologous. The error 
will probably be but small if we consider oxalic acid as a 
derivative of acetic acid, so far resembling glycolic and 
chloracetic acids, as may be seen on comparison of their 
formulae : — 

OH3 r< H'P rtO 

^0H 

€0H 
Acetic 
Acid. 

Chloracetic 
Acid. 

0 
0H 

Glycolic 
Acid. 

Oxalic 
Acid. 

There being no doubt of the homology of acetic and butyric 
acids, it follows that'if oxalic and succinic acids are homo¬ 
logous, the latter acid should bear to butyric acid similar 
relations to those which have just been shown to exist 
between oxalic and acetic acids. A close examination, 
however, of the constitution of butyric acid shows that 
the acid resulting from its oxidation, though isomeric with, 
is yet different from, succinic acid; also the oxidation of 
butyric acid failed in Claus’s hands to give succinic acid 
under the conditions described by Dessaignes. There are 
also strong theoretical reasons for doubting the identity 
with succinic acid of the acid obtained from cyanopropionic 
acid by Kolbe’s and H. Muller's reactions. The chemical 
structure of succinic acid is best expressed by Ifiolbe’s 
formula, modified, however, in accordance with the results 
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obtained by Simpson, who, in the synthesis of succinic 
acid from ethylenic cyanide, proves the existence in that 
acid of ethylidene, whilst Kolbe and Kekule hold it to be 
ethylene.—(Annal. Chem. Phann. cxli. 49.) 

Ammonias, a Wew Class of Compouiul (0—12, 

Q = 16).—A. Wurtz. Pseudo-amylurea, under the in¬ 
fluence of potash, splits into carbonic anhydride, ammonia, 
and iso-amylamine; this body, after distillation from 
caustic baryta, boils at 78*5° corr. (amylamine boils at 
950), and has sp. gr. 0*755 at o° (amylamine 0*815); its 
aqueous solution precipitates metallic oxides and redis¬ 
solves hydrated cupric oxide; it shaken with bromine, 
G5H12BrN is formed; the chloride, platino- and auro- 
chlorides were prepared, and are crystallisable. As in the 
pseudo-alcohol, so also in this base the individuality of 
the amylene molecule is preserved, as indicated by the 
formulae— 
€5H1O,H(0H) o5h10,H(nh2) -e-5Hn(eH) g6hu(nk3) 

Amylenic hydrate. Iso-amylamine. Amylalcohol. Amylamine. 

(Comptes R. lxiii. 1121). 
Fiirfuric Alcoliol (C — 6, O = 8).—C. Stalmann. 

By the action of sodium amalgam on furfuric acid a viscid 
liquid is obtained of the composition represented by 

(C8Hg02) Q J£Q 

which appears to be identical with the alcohol obtained 
by Schmelz and Beilstein from furfurol.—(Zeitsch. Chem., 
N.F., iii. 47.) 

€rlycolaniiilic Acids, file Constitution of.—H. 

Kolbe. Monoglycolamidic acid is constituted similarly to 
monochloracetic acid, from which it is derived by the 
replacement of the chlorine atom by amidogen, glycolic 
acid being acetic acid, in the methyl radicle of which H: 
is replaced by one molecule of hydroxyl (H02), as shown 
by the formulae — 

(C2H3)[Oo02]0,HO. C2 I g* J [O2O2]0,H0. 

-Y- 

Acetic acid. 
■ v 

Monochloracetic acid. 

Ho 
C2{ ^20o } [O2O2]0,H0. C2 { g2N \ [C2O2]0,H0 

—r_, 

Glycolic acid. 
"V* 

Monoglycolamidic acid. 

Diglycolic acid results from the union of a molecule of 
glycolic acid with one of monochloracetic acid, with 
elimination of chlorhydric acid ; it is no other than 
malonic acid in the methylene radicle, of which H4 is 
replaced by one molecule of methoxyl ; diglycolic acid 
being then in all probability oxymethylmalonic acid, 
diglycolamidic acid becomes methylamidomalonic acid, 
and its derivation from monoglycolamidic and monochlor¬ 
acetic acids is exactly analogous to the derivation of 
diglycolic acid just described. If this view be correct, the 
careful heating of diglycolamidic acid with soda-lime 
should give methylamidacetic acid (sarlcosine) or a product 
of its decomposition. Similarly, triglycolamidic acid 
would spring from the union of diglycolamidic and mono¬ 
chloracetic acids, chlorhydric acid being eliminated ; it is 
a tricarbic acid (tricarbonsaure), the trivalent radicle of 
which is a derivative of formyl, Hx being replaced by 
dimethylamide.— (Zeitsch. Cht?n,, N.F., iii. 47.) 

Synthesis of Oxalic Acid (C = 6, 0 = 8).—Berthelot 
has oxidised various hydrocarbons by means of potassic 
permanganate with the following results -Acetylene gives 
oxalic and formic acids and carbonic anhydride. Ethylene 
gives the same. Allylene (homologous with acetylene) 
gives malonic and acetic acids and carbonic anhydride. 
Propylene gives malonic, oxalic, acetic, and formic acids 
and carbonic anhydride. Amylene gives the volatile and 
many of the fixed acids. Among the latter are probably 
pyrotartaric (the normal product), succinic, and malonic 
acids. Styrolene gives benzoic acid and carbonic anhy¬ 
dride, but phtalic acid could not be produced. He con¬ 

siders that the dibasic acids are the primary products, the 
monobasic acids being secondary effects. Thus allylene 
gives malonic acid as a normal product— 

CgH4+08 = C6H408; 
nascent malonic acid splits thus—- 

C6H408 = C4H404 + C204 ; 
nascent acetic acid so formed is oxidised— 

C4II404 + 06 = C4H208 + H202; 
and oxalic acid finally gives 

CtH208= C2H204 + C204. [Comptes R. lxiv. 35.) 

Aiti’og’cn, EtaterminsitSon of.—Ch. Mene, by a 
modification of the ordinary method of analysis, is able to 
operate on 10 —15 grammes of substance in each determi¬ 
nation, and not only in commercial analyses, but also 
when working with pure substances. He employs earthen¬ 
ware retorts, such as are used for making oxygen from 
manganic binoxide, fills them with stick potash, and puts 
in the substance to be analysed in the form of little balls 
moistened with strong caustic soda solution, adapts a glass 
tube to the beak of the retort, heats the retort even to a 
cherry-red heat, and collects the ammonia disengaged in a 
chlorhydric acid solution. The ammonia, being generally 
accompanied by empyreumatic bodies, the colour of which 
prevents the use of a standard alkaline solution, must be 
weighed as chloroplatinate.—(Comptes R. lxiv. 42.) 

JPSsysostiafMaine (C = 6,0 = 8).—O. Hesse has resumed 
the examination of the poisonous principle contained in 
the Calabar bean. The freshly prepared alcoholic extract of 
the bean is shaken with sodic bicarbonate and ether. Very 
dilute sulphuric acid takes the physostigmine from the 
ether, and in its turn gives it up when treated with sodic 
bicarbonate and ether; the ether, on evaporation, leaves 
the pure alkaloid. It is tasteless, uncrystallisable, capable 
of enduring for a short time a temperature of 100°, but 
presently decomposing, easily soluble in alcohol, ether, 
benzol, chloroform, and carbonic bisulphide, difficultly so 
in water. Its solution is strongly alkaline, and perfectly 
neutralises acids. Solutions of its sulphate, chloride, or 
acetate are tasteless and colourless, become pink on expo¬ 
sure to air, and are decolorised by reducing agents or 
animal charcoal. The coloration, which is intense when 
the solutions are made alkaline and heated, results from 
oxidation. Its formula is C30H21N3O4. A solution of 
iodine in potassic iodide produces with it a crimson pre¬ 
cipitate ; it is also precipitated by Hgl, KI, HgCl, AuC13, 
and tannic acid, but not by platinic chloride.— (Annal. 
Chem. Pharm. cxli. 82.) 

MISCELLANEOUS. 

Elimination anal Estimation of Citric Acial con* 

tairnul in Well Water.—Having satisfied one’s self 
of the existence of nitrates by preliminary experiments 
with the pyrogallic acid test given by me in No. 183 of the 
Chemical News, p. 257, evaporate half a gallon of the 
water down to about 6 or 8 ounces, and filter. Boil the 
filtrate with excess of sulphate of silver so as to abstract 
the chlorine, filter and precipitate the excess of silver by 
liquor potassse, neutralise the filtrate with q.s. of dilute 
sulphuric acid, and evaporate it to dryness, so as to obtain 
nitrate and sulphate of potash ; mix this residue intimately 
in a mortar with two or three times its bulk of powdered 
pipeclay or kaolin, place it in a small stoppered porcelain 
retort connected with a receiver containing distilled water 
and crystals of hydrate of baryta or strontia. On the 
application of a strong red heat to the retort, the whole of 
the nitrous acid will be driven over into the receiver. 
Absorption having taken place, filter the liquid, and 
evaporate carefully to dryness, redissolve the residue in 
distilled water, filter and again evaporate to dryness. 
Lastly, dissolve out the nitrate of baryta with distilled 
water, filter and^estimate the amount of nitric acid by 
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titration with a standard solution of sulphate of ammonia 
(6 grains per drachm), taking into account the difference in 
the equivalents of sulphuric and nitric acid, every 6o 
minims representing 4'3a grains of nitric acid.—John 
Horsley, F.C.S. 

London 'Well 'Water.—Dr. Letheby has lately 
again (for the fourth time) drawn the attention of the 
Sanitary Committee of the Commissioners of Sewers of 
the City of London to the dangers attending the use of the 
water of the City pumps. He shows conclusively—as Mr. 
Simon did seventeen years ago—that the coolness of such 
water is derived from substances, such as nitrate of potash 
and common salt, which are formed as the results of anim al 
decompositions from churchyards and infiltrated soil. 
Surely, he argues-—as was argued seventeen years ago—if 
you get these ultimate products, you must obtain with 
them some of the mediate ones ; the latter specially danger¬ 
ous in times of epidemics. The arguments of 1850 are 
repeated, and the latest analyses of these waters are very 
similar to those made then ; but the more melancholy fact 
is, that the evils attendant upon their former use are more 
than ever demonstrated by the last epidemic. Such a 
demonstration was not needed, and while thanking the 
authorities for the light that they have thrown upon the 
spread of epidemics by surface water, we would suggest 
that the evidence is complete, and that no further experi¬ 
ments are at all necessary. At all events, we can assure 
them that another lapse of seventeen years, and scientific 
reports and analyses yearly upon the state of the London 
surface water for the further consideration of the matter, 
are simply so much time, trouble, and money thrown away. 

On tlie Separation of Strychnine Salts l*y Car¬ 

bolic Acid.—When a weak solution of hydrochlorate of 
strychnine is shaken with some drops of carbolic acid, the 
liquid assumes the appearance of an emulsion. It has then 
little activity when administered by the hypodermic me¬ 
thod, but this relative innocuousness is due to a simple 
sluggishness of absorption, and not to a destruction of the 
strychnine by carbolic acid, for on removing this with 
ether, a limpid solution is obtained as energetic as at first. 
If the emulsion is carefully filtered and the filtrate treated 
with ether, it has no longer any toxic property; on the 
contrary, that which remains on the filter, being diffused in 
water and freed by means of ether from the carbolic acid 
which it contains, forms again the strychnine salt at first 
taken. Carbolic acid has the effect, therefore, of holding in 
suspension the strychnine salt, and singularly facilitating its 
separation. The author has found that strychnine can be 
easily separated in this way from putrescent animal matter. 
—M. Paul Bert, in the Gazette Medicate. 

To distinguish Avseniurettcd Hydrogen from 

Antimoniuretted Hydrogen.—On passing a mixture 
of these two gases through a tube containing solid pieces 
of caustic potash, these become covered with a brilliant 
metallic coating of antimony, whilst the arseniuretted com¬ 
pound escapes undecomposed. A ley of potash, density 
1250, only acts very slightly in a similar case. The frag¬ 
ments of potash which have become metallised by the 
deposit of antimony are altered in the air; they soon 
become white in water, the metallic coating falling to the 
bottom ; but when they are attempted to be collected on a 
filter they dissolve before the liquid has even passed through. 
In the clear filtrate, antimony is found in solution, and the 
author fancies that it exists in the form of antimoniate.— 
M. Dragendorff, in Zeitschr. analyt. Chem. 1866, p. 201. 

Employment of Hypochlorite of Magnesia In 

Bleaching’.—The following has been discovered in an 
examination of the action of hypochlorite of magnesia, and 
the preference which is given for it when delicate tissues 
have to be bleached1. This hypochlorite decomposes 
more easily than the lime compound ; 2. The liberated 
magnesia is without action on the tissue. This cannot be 
said of lime. The best way of preparing hypochlorite of 

magnesia consists in decomposing sulphate of magnesia 
with hypochlorite of lime. When the sulphate of magnesia 
contains manganese, the liquid assumes a red colour, and 
loses] its bleaching power.—MM. Bolley and Jokisch, in 
Schweiz. Polyt. Zeitschr. 1866, p. 120. 

Meeting’s for tlie Week. 

Tuesday, March 26. 
Royal Institution, 3 p.m. Rev. Gr. Henslow “ On 

Botany.” 
Royal Medical and Chirurgical Society, 8\ p.m. 

Wednesday, March 27. 
Society of Arts, 8 p.m. 

Thursday, March 28. 
Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 

the Antiquity of Man.” 
Royal Society, 84 p.m. 

Friday, March 29. 
Royal Institution, 8 p.m. Professor Frankland “ On 

the Water Supply of the Metropolis.” 
Saturday, March 30. 

Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 
the Antiquity of Man.” 

Chemical Society, 8 p.m. Anniversary. 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor, 
and Advertisements and Business Communications to the Publisher, at 
the Office, r. Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

L. 0. Q.—A patent for the introduction of sulphur into soap was 
taken out in 1862, but was not proceeded with. 

J. Johnstone.—Marble may be rendered black and capable of taking 
a high polish by immersion in boiling pitch. Many other stones and 
minerals may be blackened, uniformly, superficially, or in fissures, 
by the same means. 

A.—Taylor and Francis, Red Lion Court. 
Student.—Send the amount to our publisher, and the book will be 

sent by post. 
M. M. N. N.—Fractional distillation is a most imperfect and un¬ 

satisfactory way of separating [members of the same series. It is 
only resorted to when other means fail, or as a preparatory stage to 
the final adoption of a chemical process of purification. 

M. R. S.—By naphthalising the gas you may be able to increase its 
illuminating power sufficiently to take a faint photograph by it, but 
the results, at best, are very unsatisfactory. Why not use magnesium 
wire? 

Vitriol.—Gay-Lussac’s process for absorbing the nitrous acid, which 
escapes from the vitriol chambers in a tower containing coke saturated 
with oil of vitriol, is the one most commonly used. 

John C.—The best inorganic green pigment is a preparation of oxide 
of chromium. A sample was exhibited in 1862 under the name of 
Veronese green; it was a magnificently brilliant blue green, unaffected 
by air, sulphuretted hydrogen, light, or time. The exact method of 
preparing it is not known. 

Inquirer asks where he can find information on the products 
obtained by passing coal gas through sulphuric acid, and on the 
action of nitric acid upon those products. He has looked at the 
article on coal gas in Watts's “ Dictionary of Chemistry,” but cannot 
find that the action is alluded to, except that of dilute sulphuric acid 
and sawdust, as in the Rev. Mr. Bowditch’s test. 

Enduit Ruolz.—A correspondent wishes for information respecting 
the cement spoken of in the following extract from “A Canoe 
Voyage,'’ by P. G. Hamilton, in the February number of the Fort¬ 
nightly Review, p. 179:—“The most suitable material, because the 
easiest to manage, seemed to be paper, but the difficulty was to find 
a glue which would paste the paper together and yet resist water. 
This seemed at last to offer itself in a kind of mastic invented by the 
celebrated chemist Ruolz, and known as the enduit Ruolz. A light 
skeleton of laths was made for me by an ordinary joiner, and I covered 
this with several thicknesses of stout waterproof paper, taking care to 
give plenty of enduit between the layers. The canoe so built had a 
paper deck, and when finished looked exceedingly neat, presenting 
the appearance of an iron vessel. As to strength, the best proof of it 
is that, although the canoe has met with a thousand obstacles, no 
rock or snag has ever penetrated its paper covering ; wdiilst the deck, 
though I always walked upon it to get in and out, is just as fresh as 
the day she was launched. It happened, however, that I put my boat 
to hard work at least six months too soon. The enduit Ruolz, though 
in time it becomes as hard as marble, and will even take a polish and 
look like polished black marble, hardens very slowly indeed when 
shut up between layers of waterproof paper. ” 

Books Received.—“ Familiar Lectures on Scientific Subjects,” by Sir 
John Herschel, Bart., K.H., M.A., &c.; “An Essay on Dew,” by 
W. C. Wells, edited by L. P. Casella, F.R.A.S. ; “ Chemistry, Inor¬ 
ganic and Organic,” by Charles L. Bloxam; “ The Sewage of Towns,” 
edited by John Hitchman, M.R.C.S. 
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SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Metropolitan Water Supply during the Year 1866, 
by E. Erankland, F.R.S.* 

The following tables contain a summary of the results 
of my analyses of the metropolitan waters, executed for 

the Registrar-General, during the year 1E66. 
Table A. records the amount of solid impurity left on 

evaporation and desiccation at 120°—130° C. (248°— 
266° F.) of 100,000 parts by weight of water. Table B. 
the loss which this solid matter suffered on incineration. 
Table C. the amount of oxygen required to oxidise the 
organic matter contained in 100,000 parts of the water; 
and Table D. the degrees of hardness or parts of car¬ 
bonate of lime (or its equivalent of other hardening 
salts) contained in the same weight of water. Thus, in 
January, 1866, we find, on referring to Table A., that 
100,000 lbs. of the water delivered to consumers by the 
Chelsea Company contained 30*12 lbs. of solid impurity, 
of which, as shown by Table B., 1-44 lb. was driven off 
by incineration. From Table C. we learn that ’1184 lb. 
of oxygen was required to oxidise the organic matter in 
100,000 lbs. of the said Chelsea water; whilst from 

Table D. we find that 21-4 lbs. out of the 30*12 lbs. of 
total solid impurity consisted of carbonate of lime or 
other soap-destroying material, which communicates to 
all the water delivered in London its excessive hardness. 

Table E. exhibits a comparison between the years 
1865 and 1866 as regards the composition and properties 
of the waters supplied to the metropolis. From this 
table it will be seen that, with two exceptions—the New 
River and South Essex—all the waters were harder and 
contained more solid impurity in 1866 than in 1865. 
The water delivered by the New River Company was 
softer and contained less solid impurity, whilst the South 
Essex Company’s water contained less solid impurity, 
but was harder, in 1866 than in 1865. With one excep¬ 
tion, the organic and other volatile matter was in every 
case markedly less in 1866 than in 1865. The exception 
is the water of the New River Company, which exhibits 
a very slight excess of this matter in 1866 as compared 
with the previous year. The amount of oxj^gen required 
to oxidise the organic matter contained in the waters 
was also less in 1866 than in 1865, with two exceptions 
—viz., in the New River and South Essex Company’s 
waters. It must be remarked, however, that in this 
respect the Kent, South Essex, and New River Com* 
pany’s waters are greatly superior to those of all the 
other companies in both years. 

Table A.—Solid Matter in 100,000 Parts of the Waters. 

Names of Companies. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean, 

Thames:— 
Chelsea . „ 30*12 3i'*4 2S*55 28 '64 26 ’78 25'25 2 5 *40 24*89 24*63 2774 30*46 31*72 27*92 
West Middlesex . 30*02 30 *40 28*50 27*69 26*85 24*82 24*72 23 *62 24*i5 26*38 30*01 29 *90 27*42 
Southwark . 2 9 *Q0 30*90 29 *20 29*49 27-32 24*74 25 *25 23 *66 24*09 28 *i 8 3°’7I 3i*i8 27 *88 
Grand Junction . 30*70 31*40 29 '60 29*38 27 *06 24*82 25*i4 25*00 25 *21 28*97 30*74 30*74 28*23 
Lambeth 27*10 31-16 27*98 28 *62 27*I3 26 *63 25’25 25* 51 25*°° 28*58 30*84 30*13 27*82 

Other Sources :— 
Kent .... 377° 37 *92 39*8° 39*02 39 *98 3 9 *2.8 40 *42 38*88 38 *6o 39*28 39*59 37*99 39 *°3 
New River . 29 *92 29*50 29*85 27 *28 25 *39 21 *55 20*58 20*20 20*37 26*50 29 *09 17*92 24*85 
East London 3 5 5 32*78 3 3'6° 3° '45 3 5'09 26 *22 24*38 26*14 26*25 30*20 31 8 34*34 30*48 
South Essex. 4°'59 40*60 40*40 39*66 39*68 38 *52 40*94 38*04 38*46 38*94 38*11 31*32 3877 

Table B.— Organic and other Volatile Matter in 100,000 Parts of the Waters. 

Names of Companies. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

Thames :— 
Chelsea i*44 2*59 1 *25 I *02 o*74 0*85 i*57 I *29 o*66 070 i*32 1 *08 1 *21 
West Middlesex . 1 *8o 2*00 1*40 I *23 o*86 0*97 1*58 i *16 o*88 0*72 1*32 1 ’24 1 *26 
Southwark . 1*85 2*40 1 *40 1*59 1 *55 o*93 i*55 0*98 0*63 1*30 1*03 1 *10 1*36 
Grand Junction . 1*65 I *60 i*55 1*77 0*84 0*91 1 *26 1 ‘09 0*56 0*79 1 *48 0*87 1 *19 
Lambeth i*94 1*65 i*33 1 *96 0*90 1*01 i*7i I*53 0*91 1 *70 1*30 1 '19 1 *43 

Other Sources :— 
Kent .... 1 *26 I '80 1*40 o*88 1 ‘08 i'5o 1*58 1 *80 0*64 1 *40 1*63 1 *n i*34 
New River . 1 *30 i *68 1 *92 1*79 o*53 0*91 0*58 0*89 0*78 0*71 0*71 o*88 1 ’05 
East London 2*24 i*68 1 ‘20 2*26 0*63 1 *26 1*94 1*44 o’55 1*25 0 '98 1*63 1 *42 
South Essex. 1 *69 1 *36 2*10 1 *40 1 *98 i*66 1 *96 1 *8o 1 *21 0*98 1 *oo 1 *48 i*55 

Table C.—Amount of Oxygen required to Oxidise Organic Matter in 100,000 Parts of the Waters. 

Names of Companies. Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

Thames:— 
Chelsea •1184 '0912 •0564 •0608 *0372 *0360 •0504 *0 344 ’0340 '0834 •0589 *0543 *0596 
West Middlesex . •0336 •0739 ‘0684. *0404 •0344 *0360 *0516 •0304 *0373 •0730 •0748 *°599 *0511 
Southwark . •0568 •0643 *0496 *0628 *0600 *0420 •0596 *0336 •0315 *0670 *0866 *0629 *0364 
Grand Junction . •0627 *0555 *0484 *0620 *0404 *0368 •0548 *0368 *0323 '0761 '0790 •0540 •0532 
Lambeth •1288 •0592 *0952 •0548 *0452 *0424 *0 560 •0368 *0467 ‘0804 *0760 *0599 *0654 

Other Sources :— 
Kent .... *0096 *0104 *0092 *0070 *0072 *0076 •0097 *0084 •0073 *0082 '0110 *OI99 '0096 
New River . •0152 •0576 •0392 •0308 *0280 •0252 *0212 *0133 ’0128 '0258 '0228 'ozqp '0268 
East London *0291 *0636 •0548 *0624 •0328 *0264 *0 344 •0328 *0262 '0425 *0 657 •0987 *0474 
South Essex. *0096 •0086 *0108 '0070 *0114 *0080 '0120 •0108 •0387 *0098 '008 3 *o I I I *0138 

Vol. XY. No. 382.—March 29, 1867. 
* Communicated by the Author. 
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Table D.—Degrees of Hardness (i cleg. = x part of Carbonate of Lime, or its Equivalent) in 100,000 Parts of the Waters. 

Names of Companies. Jan. Feb. March. 'April. May. June. July. Aug. Sept. Oct. Nov. Dec. Mean. 

Thames :— 
Chelsea 
West Middlesex . 
Southwark . 
Grand Junction . 
Lambeth 

Other Sources:— 
Kent ... 
New River . 
East London 
South Essex. 

21 *4 
21 '4 
20 '2 
21 *i 

i5'4 

26*5 

23’7 
24*8 

25*7 

21 *i 
19*8 
20*7 
22*2 
21 *0 

27*4 
22*0 
23 *1 
26 *5 

19'4 
I9’7 
21 ‘0 
20*7 
18-5 

27*7 
22*5 
25*I 
27*4 

21*9 
21 '4 
22*6 
22*8 
20*5 

28*5 
22*7 
22*8 
27*4 

21 *1 
21 *7 
21 *4 
20*8 
21 *1 

29*7 
21 *4 
20*8 
28'5 

16*5 
16*2 

i5'7 
I 6 *2 
16*8 

25 '4 
i3 7 
157 
23*1 

16*5 
16*2 
16*5 
i7*i 
16 *2 

24'5 
13*4 
16*o 

2 3 *4 

17*4 
16 *2 
16*2 
16 *8 
17*2 

24*8 

137 
17*7 
22*2 

18*o 
17*2 
16 *8 
18*o 

17'4 

2 6*5 
14*0 

17'1 
24*8 

18*5 
i9*i 
20*0 
20*2 
20*0 

27*4 
18*5 
20*2 
25*8 

21 *1 
21 *4 
21 *4 
21 *7 
22*0 

26*2 
20*8 
21 *7 
237 

18 '5 
19*1 
19*4 
19*1 
1 8 *2 

2 3 ’4 
14*2 
20*0 
22*5 

19*3 
19*1 
19*3 
197 

187 

26*5 
18 *4 
20*4 

25#I 

Table E.—Comparative Results in Years 1865 and 1866. 

Names of Companies. Year. 
Total Solid Impurity. Organic and other 

Volatile Matter. 
Oxygen required to 

oxidise Organic Matter. Hardness. 

Max. Min. Mean. Max. Min. Mean. Max. Min. Mean. Max. Min. Mean. 

Thames :— 

Chelsea . . . . 1865 31 72 23*58 26*44 3*05 *72 i*5° •1942 *0328 •0794 18 *i I4‘5 16 *3 
1866 3172 24*63 27 ’92 2*59 •70 1 ‘21 *1184 •0340 •0596 21 *4 16*5 19*3 

West Middlesex 1865 3°'63 22*42 26*43 3*07 •96 1*57 *1076 *0304 •0581 18 *7 i7*i i7*7 
1 l 1866 32*02 23 *62 27*42 2*00 •72 I *2 6 *0748 *0304 •0511 21 *7 16*2 19*1 

Southwark f 1865 32*62 18*78 26*89 3*40 •84 i*77 •1972 *0408 •0791 18 *9 16 *4 17*7 
1 l 18 66 31*18 23 *66 27*88 2*40 •63 1*36 •0866 ‘0315 •0564 22*6 15*7 19*3 

Grand Junction. r 1865 32*i 1 22*94 26*97 2 *72 *8i i*54 *1722 •0352 *0636 18 *4 16*4 17*7 
1 1866 31*40 24*82 28 *23 1*77 i*i9 *0790 *0323 '0532 22*8 16*2 19*7 

Lambeth . f 1865 31*36 22*76 26 *41 2*70 *97 1 *6i *1950 *0392 •0818 18 *8 16*4 17*6 

Other Sources:— 
t 1866 31*16 25*25 27*82 1 *96 •90 i*43 •1288 ‘0368 •0654 22*0 *5*4 18 7 

Kent . . . f 1865 39*60 34*92 37*79 2*66 *61 1*65 *0692 *0048 •0149 27*4 23*7 25*6 
l 1866 40 *42 37*70 39*03 1 *80 •64 i*34 *0199 *0070 *0096 29*7 23*4 26*5 

New River . . J 1865 30*02 19*40 25*24 2 *00 *54 •98 *0496 *0096- •0251 21 ’I 17*2 J9 *3 
1 1866 29 *92 20*20 24*85 1 *92 *53 1*05 *0576 *0128 *0268 23 *7 i3*4 18 *4 

East London . . 1 1865 34*62 22*17 27*98 3*3° *86 1 *62 *1341 *0188 ■0504 22 *2 17*4 20*2 
l 1866 35*i5 24*38 30*48 2 *26 *55 1 *42 •0987 *0262 *0474 25*1 i5*7 20*4 

South Essex . . j 1865 43'36 37*68 40 *28 2*70 •84 1 *82 *0160 *0048 *0103 26*5 21 *i 24*2 
l 1866 40*94 31*32 38*77 2*10 •98 i*55 *0587 *0070 •0138 28*5 22*2 25*1 

On a New Mineral from Borneo, by Professor 
F. Wohler. 

This mineral is found mixed with the native platinum 
brought from Borneo. It forms small grains or globules 
of a dark black-grey colour, and of considerable lustre. 
Many of these grains show brilliaut crystalline facets, 
which are the faces of regular octahedra. The new 
mineral is very hard and brittle. Its powder is dark 
grey. Its density exceeds 6, according to an approxi¬ 
mate determination. When heated it. decrepitates like 
galena; it does not fuse before the blowpipe, but diffuses 
a strong odour of sulphurous acid, and then of osmie 
acid. It is not attacked by aqua-regia, nor by bisul- 
phate of potash. Fused in a silver crucible with hy¬ 
drate of potash and nitre, it dissolves to a green mass. 
After cooling the mass is brown, and it dissolves in water 
with a magnificent orange colour. The solution has the 
odour of osmic acid, and nitric acid produces in it a 
black precipitate. From this it may be concluded that the 
new mineral contains as its principal elements osmium 
and ruthenium. It also contains sulphur. To estimate 
the latter, I heated the mineral to redness in a current 
of hydrogen until no more sulphuretted hydrogen was 
disengaged. The residue was exhausted many times by 
aqua-regia ; there remained metallic ruthenium. A por¬ 
tion of this metal was estimated in the orange solution. 
This was evaporated, then neutralised by ammonia" and 
brought to dryness, and the residue calcined in a covered 
crucible in an atmosphere of carbonate of ammonia. 

There remained metallic ruthenium. The osmium which 
volatilised was determined by difference. From this 
analysis the new mineral contains 

Sulphur . . . . ,31*79 
Ruthenium . . . .65*18 
Osmium . . . • • 3*03 

100*00 

These numbers appear to show that the mineral is 
sulphide of ruthenium Ru2S3, twelve molecules of which 
are associated with one molecule of sulphide of osmium 
OsS4. 

PHYSICAL SCIENCE. 

Mr. RodwelVs Hydraulic Experiments.* 

In the former of these papers (an abstract of which was 
given in the tenth volume of this journal,p. 175), Mr. Rod- 
well discussed the various modes by which air is carried 
down by a stream of water, more particularly for the 
purpose of explaining the action of the Catalan wa ter- 
bellows or trompe. The present paper treats of a diffe¬ 
rent branch of hydraulics, and is divided into three 
parts, of the contents of which we give an abstract 
below. On account of the length of the paper, it will 
be impossible for us to do more than describe the general 

* “On some Effects produced by a Fluid in Motion,” No. iii., Phi¬ 
losophical Magazine for February, 1867. 
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heads of the research, leaving those who are specially 
interested in the subject to refer to the original. 

In the first section the author treats of the “ Effects 
produced by a stream of liquid (a) entering, and (j8) 
issuing from a fluid mass at right angles to its surface.5’ 
Under this head we have an account of the production 
of various surface currents, chiefly due to the so-called 
“lateral action”! of Venturi, which results from the 
negative pressure of a fluid in motion, for it has been 
well ascertained, and also demonstrated by Poisson on 
theoretical grounds, that the pressure exerted by a fluid 
in motion is less than its pressure when at rest. An ex¬ 
planation of the action of the water elevator, known as 
the “ hydraulic belt,” concludes this section. 

In the second section we have an account of a number 
of experiments made to determine the “ Amount of 
lateral action exercised b\r (a) a jet of water, and (13) a 
jet of steam of known pressure.” The intensity of the 
action was determined by causing the jet to remove 
water from a graduated tube by impinging upon the 
orifice of the shorter limb of a siphon, the longer limb 
being immersed in the tube, so that the lateral action 
was exercised against a constantly increasing pressure 
of water in the longer limb of the siphon, until that 
pressure balanced the negative pressure of the moving 
liquid. The lateral action of a jet of high-pressure 
steam was measured in millimetres of mercury, repre¬ 
senting the diminution of atmospheric pressure. Among 
other results it was found that the lateral action of a 
jet of steam having a pressure equal to 1165 millimetres 
of mercury (or 23 lbs. on the square inch) is competent 
to reduce the atmospheric pressure to one half. For 
lecture illustrations of lateral action, it is usual to em¬ 
ploy air or steam in motion, but the author shows that 
it may be as readily demonstrated by the use of a fluid 
in motion, either by means of two appliances which 
would scarcely be understood without a reference to the 
figures, or by allowing a liquid “ to flow near a sphere 
of oil floating in static equilibrium in a medium of its 
own density, when the sphere will be observed to 
lengthen itself into an ellipsoid, with its major axis at 
right angles to the direction of the influent jet.” 

In the third section the author describes some expe¬ 
riments illustrating the constitution of a descending 
liquid jet below the vena contracta. Savart, Plateau, 
Magnus, and others have proved that the opaque por¬ 
tion of a jet consists of detached masses of liquid, in 
alternating forms of (a) an ellipsoid with its major 
axis parallel to the axis of the jet, (/3) a sphere, 
(7) an ellipsoid with its major axis at right angles 
to the axis of the jet, (5) a sphere, and so on. 
But these effects can only be observed by means 
of a revolving mirror, or some other contrivance 
for causing a body in rapid motion to appear motionless, 
and are therefore unsuited for the lecture table. Mr. 
Rodwell’s object was to modify the experiment so that 
the above effects could be shown as a lecture experiment. 
“ The mode of effecting this,” he writes, “ is to cause the 
-cohesion acting upon the particles of a fluid mass float¬ 
ing in a medium of nearly its own density, to slightly 
preponderate over the gravitating force of the mass, and 
then, by slowly reducing the density of the medium, to 
allow gravity to act upon one portion of the mass.” The 
author then describes two methods of showing the ex¬ 
periment, the second of which we give verbatim;— 

“ Prepare, as before, a mixture of alcohol and water ” 
(possessing the same density as the oil employed); “ intro- 

t “ Reclicrclies expgrimentales sur le Principe de la Communica¬ 
tion laterals du Mouvement dansles Fluides.” 

duce a quantity of oil sufficient to form a sphere from 40 
to 50 millimetres in diameter, and let the density of the 
mixture be such that the sphere floats 20 or 30millimetres 
below the surface, the entire depth of the liquid being 
from 175 to 200 millimetres. On heating the mixture, 
the sphere extends itself into an ellipsoid with its major 
axis at right angles to the liquid surface; it then gradu¬ 
ally contracts at a point midway between the ends, until, 
as in the previous experiment, only a fine thread sepa¬ 
rates the two larger masses of oil; rupture then ensues, 
and the thread gathers itself into a sphere. The lower 
mass commences its descent as an ellipsoid having its 
major axis at right angles to the liquid surface, next 
becoming a sphere, then an ellipsoid with its major axis 
parallel to the liquid surface, once more a sphere, and 
so on, until it reaches the bottom of the vessel, while 
the upper mass of oil ascends to the surface, and comes 
to rest as a hemisphere with its plane surface in contact 
with the surface of the liquid.” 

The remainder of the paper is devoted to a considera¬ 
tion of the rationale of this experiment. 

FOREIGN SCIENCE. 

(From oer own Correspondent.) 

Paris, March 17, 1867. 

The general section of the following learned societies of 

France is annually held during Easter week under the 
patronage of the Minister of Public Instruction, from 
April 23 to Saturday, the 27th. 

The Council of the Scientific Association of France has 
decided that the general annual meeting for 1867 is to 
take place at Paris in the same week. In the day meet¬ 
ings will be held, according to custom, by the delegates 
of learned societies, in which papers only will be read. 
The Scientific Association reserve for themselves the pro¬ 
gress made recently during the last years in different 
branches of science. M. Haton de la Goupiliere is to 
describe the progress of mechanics ; M. Bertin will treat 
on electricity; M. Lissajoux on acoustics ; M. Cazin on 
heat ; M. Troost on chemistry ; M. Payen on the fertility 
of the soil and the means of preserving it; M. Hebert on 
the general movements of the crust of the earth and their 
causes ; M. Milne Edwards on natural history. This will 
be a good opportunity for the different j uries of the Exhi¬ 
bition of 1867 to meet together, and hold a meeting similar 
to those of the British Association for the Advancement 
of Science. 

This Scientific Association, following up its own course 
—to encourage in France works relative to the improve¬ 
ment of the sciences—granted sums of money to M. Cazin, 
in order to enable him to continue his works relative to the 
mechanical theory of heat; to M. Bertin, for his studies 
on the constitution of ice ; to M. Bourget, for acoustic 
apparatus ; to M. Crova, for his improvements on Weber’s 
galvanometer; to M. Baudin, for the construction of appa¬ 
ratus for comparing thermometers ; M. Terquem, for his 
acoustic apparatus ; M. Favre, of Marseilles, for enabling 
him to continue his works on physics and chemistry. The 
Council voted, moreover, a sum of %ol. to a gentleman, 
whose name we did not catch, towards his travelling 
expenses on his voyage through the interior of Africa ; 
201. for the purchase of a barometer according to Fortin’s 
method of construction, maximum and minimum register¬ 
ing, and a rain-gauge, which are to be entrusted to the 
English missionaries for meteorological observations. 

We give some details of the photographometer or sur¬ 
veying table applied by M. A. Chevalier and well con¬ 
structed by M. Duboscq. This instrument, admirably 
adapted to the use of photography for surveying purposes, 
operates automatically. Once set up, it takes off mechani- 
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cally the principal points of the horizon on a plate in a 
regularly determined time. This object-glass, similar in 
all respects to that of an ordinary camera obscura, is 
mounted vertically on a circular table or plate, which turns 
round by clockwork, and can be accelerated or retarded at 
pleasure. The images of the salient points of the horizon 
formed by the luminous pencils of rays, which the object- 
glass renders convergent, cast at an angle of 90°, are made 
convergent on the horizontal plane by a total reflecting 
prism, and are thrown upon a perfectly centred sensitised 
collodionised plate. The whole of the sensitive surface 
is covered by an opaque screen or shutter, which works 
round along with the board, and which is provided with a 
very narrow slit in the middle line situated in the vertical 
plane passing by the optical axis and that of rotation. 
Under these conditions, wdien the complete revolution of 
the instrument has taken place, the sensitised plate marks 
exactly the angles made by horizontal lines drawn from 
the centre of the board or of the station to all points of the 
horizon which have passed by the optical chamber of the 
instrument. We can thus, insteadof operating continuously, 
only take off any desired points of the horizon by the 
method of fixed sections. This contrivance is so adapted 
that the screen can turn while the object-glass remains 
fixed, so that the same object can be represented several 
times in different states of change. 

M. iollet le Due, the celebrated architect, has had a 
plan made of the celebrated castle of Pierrefonds, now 
being restored, in a few days—an operation which would 
have taken several months by the usual methods. 

M. Grenet has discovered the very remarkable fact of 
the decomposition of a certain number of bodies by the 
simple passage of a current of inert gas. Por example, 
taking a solution of carbonate of lime, barytes, or potash 
through which passes a current of nitrogen, hydrogen, or 
air, the lime, barytes, or potash is precipitated, while the 
carbonic acid is set free. Under the same conditions, the 
sulphhydrates of the alkaline sulphides disengage sul¬ 
phuretted hydrogen; the sulphites and the acetates lose the 
sulphurous and the acetic acids ; the niti'ates disengage 
oxides of nitrogen at temperatures much inferior to those 
which are - generally regarded as the temperatures of de¬ 
composition. Ihese phenomena are thus explained : — 
Taking,for example, the bicarbonate of potash: at ordinary 
temperature the tendency to dissociation is very weak, and 
in a limited atmosphere it only emits a feeble quantity 
of carbonic acid ; but if we renew the atmosphere in 
contact with the carbonate, a fresh quantity of carbonic 
acid is produced, and the dissociation or decomposition of 
the salt gradually increases. 

^ M. le Guin, from his latest experiments made with steel 
from the Imphy Works (Nievre), on the improvement of 
the quality of steel in general, and at times by the addi¬ 
tion of wolfram or tungsten, has arrived at the following 
conclusions The Bessemer apparatus can be used to 
combine tungsten with the steel; the loss of tungsten 
recognised by analysis does not exceed that observed in 
the processes of combination previously tried; ordinary 
grey (coke) iron, containing no steel, becomes, by being 
treated with wohram, susceptible of being transformed 
into good steel, the decarburetted metal being in the con¬ 
verters ; this opens a great field for the means of obtain¬ 
ing, with cast-iron, a steel of any quality desired ; by this 
means it will be possible to obtain large castings of tung¬ 
sten steel by the Bessemer process. 

rlhe clocks, watches, and chronometers of M. Menon, 
Hue de l’Eglise No. 10, Neuilly, leave nothing to be 
desired in the regularity of the marking of time. This is 
obtained by the compensation of the length of a lever, 
wdrich acts upon the pendulum by means of rackwork. 
A metallic rod or wire, curved spirally and vertically 
fiat, is fixed to the pendulum; one end is fixed to it, the 
other is connected with a small lever, the extremity of 
which is terminated by a small segment of a toothed 

wheel, which plays upon a rack fixed to the pendulum. 
When the temperature increases the coil expands, and 
the rackwork raises the pendulum-rod, and thus keeps 
the centre.of oscillation at a constant point. The reverse 
effect is obtained when the temperature descends ; the coil 
contracts, and the centre of oscillation is lowered. It is 
essential that the spiral coil' should have exactly the same 
length and dimensions as the pendulum-rod. 

F. Moigno. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 21. 

Professor W. A. Miller, M.D., Y.P.H.S., President, 
in the Chair. 

Tiie minutes of the previous meeting were read and con¬ 
firmed, and the donations to the library announced. Major 
R. C. Stewart, Mr. J. H. Freeman, and Mr. R. H. Davey 
were formally admitted Fellows of the Society, and the 
following gentlemen were balloted for and duly elected— 
viz., Angus Fraser, M.A. and M.D., Aberdeen ; Frederick 
S. Barff, M.A. Cantab., 16, North Audley Street, Gros- 
venor Square; and Mr. Alfred Tribe, Great Portland 
Street, London. The names of candidates read for the 
first time were—William Phipson Beale, Barrister-at-law, 
Stone Buildings, Lincoln’s Inn, and Alfred Coleman, 
Plough Court, Lombard Street. For the second time were 
read the names of David Skinner Kemp, Bombay, and John 
Mackay, 119, George Street, Edinburgh. 

Dr. J. H. Gladstone offered a few remarks “ On Phos- 
phonitrilP The body in question, PNG, was produced by 
heating the product of the action of ammonia gas upon the 
oxychloride of phosphorus. Its formation was thus ex¬ 
plained :— 

I. PC130 + 2NII3 = PNH2C130 + NHiCl. 
II. PNH2C120 = PN0 + 2HCI. 

The author had ascertained the loss by heat in the second 
equation, and found it to be 32-45 per cent., which was 
close upon the number demanded by theory—viz., 32-36. 
It is a white, solid, and very stable compound, fusible to 
a vitreous mass at high temperatures ; not attacked by 
the ordinary acids or alkalies, but decomposed only by- 
concentrated sulphuric acid. An analysis was made of it by 
fusion with carbonate of sodium and nitre, and this gave 
50-73 per cent, of phosphorus instead of 50-82. Dr. Glad¬ 
stone humorously said this was a compound that had more 
names than investigators, and he was now desirous of 
canvassing the Society as to the propriety of adopting for 
it the name of “ phosphonitril.” It had previously been 
called “phosphamide ” and “ biphosphamide,” but it did 
not contain any hydrogen. The speaker then showed its 
mode of formation from the metaphosphate of ammonia by 
loss of two atoms of water, thus— 

P(NH4)03-H2O = PN0. 

Mr. T. Sterry Hunt said that fifteen years ago he in¬ 
serted a notice in Silliman s Journal referring to the con¬ 
stitution of this body, and described it under the old 
formula PN02. He then viewed it as the nitril of phos¬ 
phoric acid, and compared it with NO, the nitril of nitric 
acid. 

Mr. James Parkinson then read a paper “ On the Phos¬ 
phide o f Magnesium. Ihe author described the formation 
of this body under a variety of circumstances and with the 
use of different kinds of phosphorus. He pointed out the 
error of employing carbonic acid for filling the apparatus 
prior to the volatilisation of the phosphorus and passage 
of its vapour over magnesium filings, as practised by Mr. 
T. P. Blunt; and denied likewise the stable character 
which had been attributed to the phosphide. Mr. Parkin¬ 
son showed the ease with which it decomposed water 
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(with brisk effervescence) at the ordinary temperature, 
and demonstrated the change into phosphide of hydrogen 
and hydrate of magnesia, which occurred as the result of 
drawing a current of moist air over the finely divided 
phosphide of magnesium. A small quantity of hypophos- 
phite of magnesium seems also to be formed during the 
process of oxidation. The phosphide is described as a 
hard, brittle, difficultly fusible substance, steel-grey in 
colour, but usually exhibiting a dark brown exierior 
resembling the surface of a “ clinker.” Its analysis con¬ 
firmed the formula previously given—viz., Mg3P. 

Mr. Spiller referred to the circumstances under which 
he had prepared the phosphide of magnesium, and to the 
fact of his having arrived at the same formula as that 
originally stated by Mr. Blunt, and now confirmed by the 
more exact experiments of Mr. Parkinson. 

A large and very fine specimen of frozen glycerine was 
then exhibited by Dr. W. S. Squire, who stated that it 
was a portion of five tons of that article which he had im¬ 
ported from Germany during the severe weather of the 
past winter. It was packed in 8-cwt, casks, and the con¬ 
tents of all of them proved to be quite solid, and of a light 
brown colour, on their arrival in England. The sample 
exhibited was a portion which had not yet been liquefied ; 
its snow-like aspect was due to the removal of the colour¬ 
ing matter in the process of draining off the liquid portion. 
No sugar or any other known crystallisable matter could 
be detected in the glycerine—in fact, no impurity what¬ 
ever, excepting about 5 per cent, of water and a trace of 
colouring matter. The solid was slightly heavier than the 
liquid portion, their relative gravities being 1-268 and 
1*26. The speaker had been unable to procure again solid 
glycerine by exposing the liquid drainings from this sample 
to intense cold in the laboratory ; even a journey by rail¬ 
way to Edinburgh and back during the recent havd frost 
failed to have any effect in determining its crystallisation. 
Ice and salt, besides other freezing mixtures, had been 
tried, but with no other result than making it very viscid, 
and fragments of the solid dropped in did not lead to any 
result. Some of these facts had been already published 
by Mr. Crookes in the Chemical News,'* but Dr. Squire 
felt sure that the inspection of such a chemical curiosity 
would be interesting to the meeting. 

The President proposed a vote of thanks to Dr. Squire 
for bringing the subject so prominently to the notice of 
the Society. 

Dr. De la Hite said he had observed the unusually low 
temperature of — 6° Fahrenheit at West Drayton about the 
time of the transmission of the glycerine to Dr. Squire. 
He felt considerable interest in hearing of the manufacture 
of this substance in such large quantities, since he believed 
his late father was one of the first to call the attention of 
chemists to the expediency of economising the glycerine 
in the process of soap-making. 

The President adjourned the meeting until the anni¬ 
versary on the 30th instant, and announced that at the 
next ordinary meeting on April 4 Dr. Russell would read 
a paper “ On Gas Analysis.” 

ROYAL INSTITUTION. 

A Course of Six Lectures “ On Coal Gas,” by Dr. Frank- 

land, F.R.S. (Lectures Y. and VI.—March 21 and 23, 
1867.) 

The Impurities—Injurious Effects of Carbonic Acid; of 
Ammonia—The Purification of Coal Gas—The Diluents — 
The Illuminants—Conditions involved in the Generation 
of Gas possessing high Illuminating Power—Temperature 
of Distillation—Comparison of the Metropolitan Gas 
Supply with that of other large Towns. 

The subject of impurities, it will be remembered, was 
commenced in the fourth lecture. The lecturer now ex- 

* Vide page z6 of the present volume. 

Royal Institution• 
plained that carbonic acid was not only useless as an 
illuminant, but detrimental to the light yielded by the 
other constituents of the gas. It produced this result by 
oxidation of the hydrocarbons, and consequently was 
itself reduced to the state of carbonic oxide. During 
this reduction, heat was abstracted from the flame to 
the extent of 27320 Fahr., which of course greatly 
lessened the luminosity. Mr. Barlow, who investigated this 
subject, found that 1 per cent, of carbonic acid reduced 
the luminosity by about 7 per cent. (London gas at present 
contains about 2 per cent.) The effect of this impurity was 
illustrated by burning two flames side by side, one con¬ 
taining about 2, and the other 10 percent. The difference 
in luminosity was very evident. 

Nitrogen is found in all coal, and varies from | to h per 
cent. ; during the distillation, the hydrogen generated 
combines with it, forming ammonia. Ammonia, if existing 
in gas, would, during combustion, form water, nitrogen, 
and minute quantities of nitric and nitrous acids. By Act 
of Parliament, this impurity is not allowed to be present 
in gas in quantity sufficient to brow-n turmeric paper when 
submitted to its action for a minute ; the gas supplied to 
the Institution browned turmeric paper in less than this 
time. With regard to the removal of ammonia, there is no 
difficulty, owing to its great solubility in water, but some 
manufacturers purposely leave it in, as it is believed to 
prevent the deposition of naphthalin in the mains. 

Much attention has been paid to the removal of sul¬ 
phuretted hydrogen, which is confessedly the worst of the 
impurities. Hydrated oxide of iron is now used for its 
removal, in the place of hydrate of lime, which was formerly 
used for the purpose. 

The chief advantage of this change is that the hydrate 
of iron, after having withdrawn the sulphuretted hydrogen, 
may be reconverted into the hydrate by simple exposure to 
the air. After being used a great many times the material 
is distilled to utilise the sulphur it contains. 

Though the employment of hydrate of iron is a saving 
to the manufacturer, the quality of the gas is worse in 
two respects than when the hydrate of lime is used. The 
latter purifier separates carbonic acid as well as sulphu¬ 
retted hydrogen, and the compound formed with the sul¬ 
phuretted hydrogen is capable of uniting with and with¬ 
drawing a certain quantity of bisulphide of carbon from 
the crude gas. 

A new process for determining the amount of sulphur 
in coal gas has lately been devised, which gives nearly 
double the amount obtainable by the method at present 
used. A table giving the results of a number of trials, in 
which the sulphur was estimated by the ordinary methods, 
showed in a large number of cases more than 20 grs. of 
sulphur to the 100 cubic feet (the maximum amount 
allowed by Act of Parliament) ; and, according to what we 
have already recorded, this only represents about one-half 
of the amount present! Dr. Franklancl explained that the 
Act of Parliament was perfectly inoperative. Gas is impove¬ 
rished in illuminating power by transmission through 
long systems of mains, partly by the condensation of 
previously vaporised hydrocarbons, and partly by the 
exchange of hydrogen for atmospheric air by diffusion. 
The diluents contribute indirectly to illumination—in the 
first place, by taking up volatile hydrocarbons in the state 
of invisible vapour. An experiment in illustration of this 
fact was made thus :—A supply of hydrogen was divided 
into two portions, and one portion during its passage to the 
flame came in contact with tow soaked in benzol; the 
luminosity of the latter wras in striking contrast to the 
feebleness of the hydrogen flame. 

Secondly, one of the diluents, marsh gas, under pecu¬ 
liarly favourable circumstances, may become an illuminant. 
A flame supplied with ordinary marsh gas w-as compared 
with one burning marsh gas which had been passed 
through a tube heated in a charcoal furnace. 
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The following facts (exhibited in a diagram) are some of 
the most important in reference to the diluents : — 

i cubic foot of hydrogen, at 6o° F. and 30 in. bar., con¬ 
sumes ~ cubic foot of oxygen, generates no carbonic acid, 
and heats 1 lb. 13 oz. of water from 32° to 2120 F., or 
2500 cubic feet of air from 6o° to 66’40 F. 

1 cubic foot of carbonic oxide, at 6o° F. and 30 in. bar., 
consumes cubic foot of oxygen, generates 1 cubic foot of 
carbonic acid, and heats 1 lb. 14 oz. of water from 320 to 
2120 F., or 2500 cubic feet of air from 6o° to 66-6° F. 

1 cubic foot of marsh gas, at 60° F. and 30 in. bar., 
consumes 2 of oxygen, generates 1 of carbonic acid, and 
heats 5 lb. 14 oz. of water from 320 to 2120 F., or 2500 
cubic feet of air from 6o° to 8o’8° F. 

The illuminants contained in coal gas were given as the 
following:—Olefiant gas (ethylen), propylen, butylen, 
caproylen, acetylen, benzol, toluol, cymol, &c. ; also 
hydrides of hexyl, octyl, and decyl. 

Nearly all the illuminating power resides in the ethylen 
series. To prove this, gas containing the bodies given 
above was brought in contact with bromine (which absorbs 
this series). After this treatment there was scarcely any 
luminosity. 

Acetylen is always a constituent of coal gas. It may 
be produced in various ways. Marsh gas yields acetylen 
when submitted to a high temperature. Coal gas, by the 
action of the induction spark, was shown to yield acetylen. 
M. Berthelot’s process of combining the elements directly, 
and Mr. McLeod’s process of burning air in coal gas, 
which yields acetylen in quantity more readily than any 
of the others, were brought forward. The production of 
the red acetylide of copper, and its explosiveness were both 
exhibited. The great value of acetylen as an illuminant 
was shown by experiment. 

With regard to the temperature of distillation, a cherry- 
red heat was said to be the proper temperature; higher than 
this the volume of gas is increased, but is of worse quality ; 
a lower temperature gives too small a volume of gas. A 
table comparing the cost of gas with other illuminating 
materials for the same amount of light showed the great 
economy of gas over them all. 

In conclusion, Dr. Frankland remarked on the bad 
quality of the gas supplied to London. He thought the 
public were not fairly treated by the gas companies. Six¬ 
teen years ago he had examined the London gas, and now 
he found it to be considerably worse than it was then. 
Had there been no improvements in this direction since 
that time? Undoubtedly there had, and any invention 
which decreased the cost of manufacture was eagerly 
seized, but those relating to improving the quality of the 
gas were entirely ignored. To obtain the same amount of 
light in London as is obtained in Edinburgh, it is neces¬ 
sary to burn twice as much gas, to put up with twice as 
much heat caused by its combustion, and to inhale ten times 
as much sulphurous acid. No gas ought to be considered 
good enough for use which did not give a light equal to 
twenty standard candles whenburning5 cubic feet per hour. 

QUEKETT MICROSCOPICAL CLUB. 

The monthly meeting was held at University College on 
the 22nd inst., Ernest Hart, Esq., President, in the Chair. 

A paper was read by Mr. C. A. Watkins on “ Yeast 
and other Ferments.” The matter was treated broadly, 
and the author explained the similarity of the chemical 
operations of all ferments, whether ihey beliving organisms, 
as yeast, or substances derived from organic sources, as 
albumen, casein, diastase, &c., and urged the necessity of 
considering these operations together, rather than separat¬ 
ing them into those which are the results of organic growth 
and those which appear to be simply chemical actions. 
The changes in each fermentation were indicated by a 
diagram of the chemical formulae. In describing the 

transformation of starch into sugar, sugar into alcohol, &c., 
he pointed out the albuminous character of the ferments, 
and showed how necessary such matters are for the healthy 
growth of yeast; and in describing the viscous, lactic, and 
butyric acid fermentations, and also the ordinary conver¬ 
sion of alcohol into vinegar, he called attention to the 
universal appearance of the minute Bacteria and Vibriones 
which accompany these changes, and invited microscopists 
to the study of these low forms of life, that some light 
may be thrown on the relation they evidently bear to the 
various phases of decay of organic products generally. 

Ten members were elected, and the proceedings termi¬ 
nated with a conversazione. 

ACADEMY OF SCIENCES. 

(From our own Correspondent.) 

March 18, 1867. 
M. Henri Sainte-Claire Deville communicated some 
quite new experiments by M. H. Debray in order to 
demonstrate that chemical decomposition is analogous to 
the evaporation of a liquid in this sense—that the tension 
of the gas proceeding from the decomposition is con¬ 
stant. He operated upon pure carbonate of lime, Iceland 
spar, or ordinary impure carbonate of lime, placed in the 
middle of a tube communicating sometimes with a 
mercurial pump and sometimes with a gauge apparatus 
for measuring the tension of the carbonic acid disengaged 
by the decomposition. The carbonate was alternately 
submitted to four constant temperatures—360° C. vapour 
of mercury, 440° vapour of sulphur, 66o° vapour of 
cadmium, 1040° vapour of zinc. It was found that at 
360° the vapour of the carbonic acid was absolutely nil; 
at 440° it was hardly sensible; at 66o° it was only 85 
millimetres; at 10400 it attained 551 millimetres. Under 
each of these temperatures the tension was also constant, 
and the results remained the same when they passed from 
the pure carbonate to the impure. 

Equally curious researches by M. Jules Regnauld, and 
also presented by M. Sainte-Claire Deville, were made in 
order to resolve these two questions : — 1. Is the union of 
thallium with mercury accompanied by a disengagement 
or an absorption of heat ? 2. Is amalgamated thallium 
more or less electro-positive than pure thallium ? Very 
accurate experiments gave the following results. There 
is elevation of temperature, and thus a disengagement of 
heat, during the formation of the amalgam of thallium and 
mercury. Pure thallium is electro-positive to the amal¬ 
gamated thallium. The experiments of M. Regnauld 
prove that the position of thallium is remarkably lower 
than that which separates cadmium from zinc in the 
Daniel couple. They confirm this general proposition— 
“ Every time that a metal is united to mercury, the place 
which it occupies in the scale of affinities is modified, and 
thermo-phenomena are observed.” 

M. Blanchard presented a crab, of a species which is 
found on our coasts, brought from Japan, and from the 
collection of Von Siebolt, which had attained a gigantic 
size. Its arms measure 1-20 m. ; its breadth across the 
claws is more than 2 metres. For the Crustacea, it is not 
full-grown; the development increases with the age, and 
if the sea is very calm the proportions it takes are enormous. 

M. Jansen, who went to Tarni, in the Kingdom of 
Naples, to observe the annular eclipse of the sun on 
March 6, has proved that the spectrum of the annular 
rays did not contain more black lines than that of the full 
sun. 

M. Duboscq presented a netv photographic planchette 
by M. Auguste Chevalier. 

M. Dumas presented nodules of anthracite, obtained by 
the Count de Douchet, almost as hard as the black 
diamond ; it is composed of carbon 97, hydrogen o'$o} 
oxygen 1-50 ; its specific gravity is 1 ‘65. 
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M. Louis Daniel, Professor of Physics at the central 
School of Arts, communicated a curious experiment 
on the transporting of substances by the voltaic and 
induction current. It is generally admitted that the 
current of the pile moves, in the interpolar circuit, from 
the positive to the negative pole. The existence of a 
mechanical action exerted in this direction is confirmed 
by the movement produced in the carbon by the voltaic 
arc. It is evident, also, from the difference of level which 
takes place, under the influence of a current, in a vessel 
divided into two compartments by a porous diaphragm, 
and enclosing a liquid of weak conductivity, which, at 
the commencement of the experiment, presents two sur¬ 
faces of equal height at each side of the separation. This 
movement of the liquid by the current, discovered by 
Porret, has been examined by Messrs. De la Rive, 
Becquerel, and latterly by Windemann, who has deter¬ 
mined its laws under certain conditions. 

It is possible to place in evidence this action of elec¬ 
tricity, and to show the direction by an experiment more 
simple than the preceding. If wre electrify water in a 
glass, of which the bottom is rather wide, rounded in 
the middle, and if a drop of .mercury be dropped in, it 
will be seen that the globule runs away from the posi¬ 
tive electrode when it is pushed towards it. Thus, by 
properly displacing the electrode, we can give to the 
electrode a movement of rotation. It is the observation 
of this phenomenon which has led him to the experiment 
which M. Daniel describes. lie fills with slightly acidu¬ 
lated water a glass tube of any length, and of a diameter 
from ten to fifteen millimetres, bent at a right angle at 
its two extremities. He introduces into the liquid column 
a globule of mercury two or three centimetres long, and 
he plunges into the two vertical portions the electrodes 
of a more or less powerful pile. By means of the globule 
of mercury he easily levels the instrument. 

As soon as the current passes, the globule becomes 
elongated and begins to move; it goes from the positive to 
the negative pole. 

If, by means of a commutator interposed in the circuit, 
the direction of the current be changed, the globule stops 
and immediately takes an opposite direction, always from the 
positive to the negative pole. 

By properly manoeuvring the commutator, we can make 
the mercury take an indefinite alternating motion. The 
ends of the globule, under the influence of the current, 
do not present the same appearance. It is brilliant towards 
the negative electrode, and dull towards the positive one. 
This is owing to its being polarised like the whole column 
of the liquid; it possesses positive tension in front and 
negative tension behind. The oxide of mercury formed 
during the experiment is collected at the negative end, 
and is reduced, at least in part, by the hydrogen produced 
at the same time. If the liquid contain too much acid, a 
salt is formed which disturbs the transparency of the 
column, and bubbles of hydrogen are disengaged. When 
the direction of the current is altered, a sort of veil which 
covers one of the extremities of the globule is seen to fly 
to the other extremity. 

Four Bunsen elements suffice for this experiment if we 
employ a tube o‘4o m. to 0^50 m. long. With twenty- 
four elements we can operate upon a tube a metre long. 
The current of fifty elements gives too great a velocity to 
the mercury, and breaks it up into globules which travel 
in the same direction. When the tube is inclined, the 
mercury can still move from the lower to the upper end. 
Thus, the weight of the mercury being known, we can 
form a very clear idea of the work performed by the por¬ 
tion of the current which traverses the globule. If the 
inclination be progressively augmented, a moment arrives 
at vrhich the equilibrium is established between the force 
of the current, which tends to make the mercury ascend, 
and the action of the weight, wrhich causes it to descend, 
the globule rests stationary, but it is elongated. It is 

always subject to a very apparent interior movement, and 
it takes a rotatory motion, first in one direction, then in 
another. 

The same experiment can be made by means of aRuhm- 
korff’s coil. As the currents furnished by this apparatus 
are alternately in contrary directions, a commutator is 
necessary in the interpolar circuit, so as to suppress the 
inverse current. It is important to remark that the con¬ 
ductivity of the transported material is one of the neces¬ 
sary conditions of the movement ; a globule of sulphide 
of carbon introduced into the tube is insensible to the 
passage of the current. 

In this experiment it is a mechanical action exercised 
by the current which produces the movement of transla¬ 
tion ; the pressure exerted by the hydrogen which is dis¬ 
engaged at the negative end of the globule acts a prominent 
part in this phenomenon. 

I 1——Vr'.i mi.  ... 

NOTICES OF BOOKS. 

Photographs of Eminent Medical Men. Edited by Wm. 

Tindal Robertson, M.D., M.R.C.P. Photographic 
Portraits from Life, by Ernest Edwards, B.A. Cantab. 
London : J. Churchill and Sons, New Burlington-street; 
Ernest Edwards, 20, Baker-street, Portman-square, W. 
Volume II., No. 1. 

The second volume of Photographs of Eminent Medi¬ 
cal Men commences very well; each part of the work 
(price 3s.) contains three excellent photographs, with a 
contemporary notice, of from two to six pages, of the 
eminent men whose photographs are given. The success 
of such memoirs must depend (as the late editor remarked) 
upon “ the exclusion of all controversial passages and of 
all such details as belong only to private life.” The present 
editor, Dr. Robertson, sees no reason why a brief sketch 
of some of those wrho have recently passed from amongst 
us should not be introduced into the series. That there 
can be no such objection will be allowed by all who read 
the biographies of this kind that appear in the Proceedings 
of the Royal Society. There is a fellow series to this one also 
published, “ Photographic Portraits of Men of Eminence 
in Literature, Science, and Art,” in the back numbers of 
which have appeared notices of Faraday, Tyndall, Miller, 
Graham, De la Rue, and other eminent chemists ; also 
Dr. William Farr, Sir J. Clark, Dr. Latham, and other 
physicians ; wdiile wre find the following names in succes¬ 
sion : Sir De Lacy Evans, Professor Partridge, Martin 
Tupper, and the Lord Bishop of Lichfield,—a very instruc¬ 
tive association of great names in literature, science, and 
art. We would urge the editor to avoid encroachments 
upon this work which we have just noticed, the photo¬ 
graphs of which are taken by the same artist; for if the 
schemes of the two series are kept distinct from each other 
room will be left for future ones to appear without repeti¬ 
tion. Portraits contained in the literature and science 
series, as those of Sir James Clark and Sir William Fer- 
gusson, would be more judiciously placed in that of 
“ medical celebrities,” for their fame is of a medical cha¬ 
racter ; while those of Professor Huxley andDr. Bence Jones 
should appear in the former rather than in the latter work, 
from their discoveries being mostly made in quite different 
fields. Lastly, for the success of this work to be com¬ 
plete, we would remind the editor that portraits are 
announced of eminent medical men of all countries. The 
present Part contains portraits of Professor Huxley, Dr. 
Bence Jones, and Dr. Cowan ; the next will give us 
portraits of Mr. Lawrence, Dr. Gardner Hill, and Dr. 
Ranking. Excluding the first two as not being strictly 
medical, we would suggest that, great as are the names of 
the other gentlemen in the list, and world-wide as may be 
their reputation, there are also foreign names, as those of 
Civiale, Skoda, Trousseau, that are certainly quite as well 
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known, and in the first two parts of Volume II. eminent 
medical men of all countries are not properly represented. 
These things, however, admit of very easy remedy, and 
we are sure that the justice of our remarks will be recog¬ 
nised ; and when we call to mind the fact that on the Conti¬ 
nent, in museums and libraries, our own scientific celebrities 
are so frankly recognised and placed in such flattering com¬ 
pany, such exclusion of foreign physicians almost appears 
a want of courtesy. Two out of the three portraits of 
the present Part, about which we can give any opinion, 
are excellent; we allude to those of Professor Huxley 
and Dr. Bence Jones. Of the latter gentleman we know 
of none better. The memoirs are also valuable, from 
their clearness of expression, and conciseness at the same 
time. We could place fuller reliance upon the informa¬ 
tion supplied if we were more assured of its accuracy in 
every ease : e. g., in speaking of Professor Huxley, the 
editor says, “in 1845 he took the degree of M.B. at the 
University of London, with honours in physiology; ” 
wheas the truth is that in the Calendar Mr. Huxley figures 
only as an undergraduate. Many of our readers owe 
much to this eminent teacher at the Royal School of 
Mines, and we can recommend this portrait to them. That 
of Dr. Bence Jones, whose name is so closely connected 
with English chemistry generally, and the Royal Institu¬ 
tion especially, cannot fail to be interesting to all of them. 
We should think that there is at the present time a good 
opening for a series of eminent chemists, and to no one 
could the execution of the portraits be more safely 
entrusted than to Mr. Ernest Edwards. 

Chemical Manufactories Directory of England. 1867- 
London : Kent and Co., Paternoster-row. Price as. 6d. 

This directory appears for the first time, and the manu¬ 
facturers of England are alone enumerated, no mention 
being made of the Irish and Scotch works. It contains 
twelve pages of addresses and three more for the index, 
one for the preface and contents, one for advertisements. 
Its price is half-a-crown ! and it certainly would not be a 
cheap book if sold for sixpence. The specialties of the 
manufacturers are also given. From this we learn that 
Messrs. Condy are manufacturers of various sanitary 
chemicals. Another chemist makes creasote and carbonic 
acid. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Comptes Rendus. February 18. 

H. Deville and L. Troost “ On the Composition of the 
Chlorinated and Oxygenated Compounds of Niobium and 
Tantalum.”—Chevrier “ On some Properties of Chloride 
of Sulphur.”—M. E. Chevreul : “ Analysis of the Earth 
from certain Bone Caves.” 

February 25.—H. Fizeau “ On the Property possessed 
by Iodide of Potassium of Contracting by Heat and Expand¬ 
ing by Cold.”—H. Deville “ On the Properties of Iodide 
of Silver.”—A. Morin : “ Note on an Electric Registering 
Thermometer.”—Bussy and Buignet “ On the Alteration 
in Temperature caused by the Mixture of different Liquids.” 
—Daubree : “ Experiments on the Chemical Decompositions 
caused by Mechanical Action in Felspathic Minerals.”— 
Secchi “ On the recent Disagtpearance of a Lunar Crater, 
and on the Spectra of certain Stars.”—C. Friedel and A. 
Ladenburg “ On some Silicium Compounds, and on the 
Analogies of that Element with Carbon.”—O. Ordinaire 

“ On a Brominated Derivative of Phosphorous Acid.”— 
J. M. Gaugain “ On Mr. Grove's Gas Battery.”— 

L. Daniel “ On some Electro-Magnetic Induction Experi¬ 
ments.”—E. Batjdrimont “ On the Action of Chloride of 
Sulphur on Metals and Metallic Sulphides.”—Preterre 

“ On the Danger of using Protoxide of Nitrogen as an 
Anaesthetic.” 

Annates de Chimie et de Physique. February, 1867. 
E. Mathieu “ On the Dispersion of Light.”—J. Kolb 

“ On the Density of Nitric Acid.”—C. Matteucci “ On 
Electrical Earth Currents.” 

Bulletin de la Societe' d'Encouragement. December, 1866. 
Duchesne: “ Report on C. Groult's Manufactory of Ali¬ 

mentary Products.”—“ Universal Exhibition of 1867 : 
Imperial Decree nominating the French Jury for Groicps 
2 to 10 (Industrial and Agricultural Products), and for the 
New Prizes instituted by Imperial Decree of June 9, 1866.” 
—“ Universal Exhibition of 1867 : Special Jury for the New 
Prizes instituted by Imperial Decree of June 9, 1866.”—• 
“ A Method of Preventing the Breaking of the Glass 
Chimneys of Petroleum Lamps.”—Artus “ On a Method 
of discriminating Beetroot Spirit and for removing the 
Empyreumatic Oclour therefrom.” 

Bulletin de la Societe Inaustrielle de Mulhouse. December, 
18 66. 

“ List of Prizes offer eel by the Society.” 
January, 1867.—E. Zuber : “Annual Report, List of 

Members,, Balance-sheet) Resume of the Proceedings of the 
Society.” 

Mittheilungen des Geioerbe- Vereins fur Hannover. Nos. 5-6. 
* 1866. 

Begemann “ On Milk, and on the Methods of Estimating 
its Value.”—A. Ronna “ On the Utilisation of Seivage in 
England, London, and Paris.”—A. Stromeyer : “ Remarks 
on the above paper.”—Iv. Karmarsch : “ Review of J. 
Wiesner's ‘ Introduction to the Use of the Microscope in 
Technical Investigations.' ” 

CORRESPONDENCE. 

Standard Thermometers. 

To the Editor of the Chemical News. 

Sir,—As a letter written in error to the Times on Jan. 16 
relative to a thermometer sold by us to the Rev. Cooper 
Key has given rise to a lengthened correspondence in your 
journal, we think it but right that you should know how 
the affair has terminated, and, without troubling you with 
a long letter, we will simply give an extract from the Rev. 
C. Key’s last communication, in reply to a letter sent to 
him on March 15. He says :— 

“ Gentlemen,—Your letter of this morning has much 
surprised me, as I had concluded long ago that Mr. 
Glaisher had informed you of the course I had already 
taken, which was to wrrite to the Times explaining my 
original error in comparing the two instruments, stating I 
had sent the instrument to Kew in order to set the matter 
of its true corrections at rest, and giving the table of those 
corrections.” 

The following is a copy of a letter received from the 
Kew Observatory: — 

“Kew Observatory, Feb. 16, 1867. 
“ Dear Sirs,—On my return from the North this morn¬ 

ing, Mr. Whipple has informed me of a correspondence he 
has had with the Rev. H. Cooper Key and yourselves 
regarding the accuracy of your thermometer No. 7381 
maximum. It appears that Mr. Key, having compared 
this instrument with a thermometer verified at Kew, 
thought he noticed a much greater difference in the two 
instruments than the correction for No. 7381, furnished 
by Mr. Glaisher, would have led him to suppose. In 
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other words, he thought he had discovered a difference 
between the methods of testing thermometers pursued at 
Greenwich and at Kew. Mr. Whipple and Mr. Baker, 
assistants at Kew, and your Mr. Zambra, made the com¬ 
parison of the instrument with the Kew standard, and 
found a result agreeing as nearly as possible with that of 
Mr. Glaisher. Mr. Key has been induced to repeat his 
observations, and in a letter subsequently received by Mr. 
Whipple from him he mentions that he has obtained 
results agreeing with those found at Greenwich and at 
Kew. “ Yours very truly, 

(Signed) “B. Stewart. 

“ Messrs. Negretti and Zambra.” 
From the above it will be seen that the problem of 

index error which is being discussed by your readers is 
best solved by the simple fact that it did not exist at all. 

We are, &c. 
MM. Negretti and Zambra. 

To the Editor of the Chemical News. 

Sir,—My letter to you about Standard Thermometers has 
called forth some counter remarks from “ A Subscriber,” 
and you will perhaps kindly allow me a small share of 
your valuable space for a reply. The gist of “A Sub¬ 
scriber’s ” letter is—first, that the explanation adduced 
by me for the index error of thermometers is not new; and, 
secondly, that it is not sufficient. Now, I claimed by no 
means novelty for the explanation given in my letter ; on 
the contrary, I mentioned it as perfectly well known, just 
because “A Subscriber” said in his first letter that Mr. 
Pastorelli “ believes this increasing error owing to the con¬ 
traction of the glass after its manufacture,” which, taken 
in conjunction with the rest of the paragraph, seems to be 
given as a novel explanation. 

As to the second part, “A Subscriber” contends that 
the one-sided pressure of the atmosphere and the mole¬ 
cular change brought about in the glass by the heat and 
force of the boiling mercury (that I meant this he sees 
very well himself, and he might accordingly have left out 
the first part of his letter containing a refutation of an 
opinion not at all held by me) are not sufficient to account 
for the extent of error—viz. z° (C. or F. ?) He refers me, 
in that respect, to “ books,” without mentioning any in 
particular ; to some nameless practical manufacturer who 
computes the amount of the one-sided pressure only 
at o-4° ; and to observations of his own, apparently pub¬ 
lished nowhere, as to the influence of the boiling mercury 
on the glass. Perhaps he is right; but who can be con¬ 
vinced of that by those vague references without chapter 
and verse ? As far as I am concerned, I have the least 
possible objection to be convinced, and to learn from the 
“Subscriber’s” and Mr. Pastorelli’s experiments; but 
so long as those are not published they can scarcely be 
claimed to be authoritatively decisive on such a nice ex¬ 
perimental subject on an anonymous assertion. I should 
be a3 thankful fcr their publication as any one, and I 
heartily join in your desire expressed at the close of “A 
Subscriber’s ” letter. I am, &e. G. L. 

Sulphate of Soda in Glass-making. 

To the Editor of the Chemical News. 

Sir,—The vast plains covered with sulphate of soda were 
given by the Government to particular persons. A great 
deal of this useful mineral lies in plains, and frequently 
covers the banks of lakes. The rough sulphate of soda, 
or gudjir, is employed in Transbaikal principally for soap 
and glass fabrication. Being on the glas3 manufactory 
near Irkoutsk, belonging to the merchant I. G. Schwedoff, 
we spoke about the properties of gudjir. I am now 
occupied with its analysis ; he tells me that, notwith¬ 
standing all efforts and experiments made for decolouring 
the glass mass, the green bottle-colour appears very strong. 
Now, Sir, I beg you humbly to indicate to me the manner 
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of decolouring the glass, or a practical method of com¬ 
pletely separating the protoxide and oxide of iron. What 
is the price of i kilogr. of titanium, and for what purpose 
is it employed in glass fabrication ? How to augment the 
colouring quality of peroxide of manganese ? In small 
quantities it does not act, but being employed in a greater 
quantity the gudjir glass appears a black-reddish. 

I am, &c. A. Lomonossoff, 

Civil Officer of General Governor of East Siberia. 
Irkoutsk, East Siberia, February 1867. 

[If some of our readers will kindly give the information 

asked in the above communication, we shall have great 

pleasure in forwarding it to our Siberian correspondent. 

—Ed. C. N. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Urea : its Constitution.—H. Kolbe. Urea is am¬ 
monia in which IIj is replaced by carbamyle (C202,H2N)'; 
it is metameric with carbamide, a diamine in which H2 are 
replaced by (C202)//. Although ammonias in which 
hydrogen is replaced by an oxacid radicle are indifferent 
bodies or weak acids—an observation which renders it 
probable that carbamide is an indifferent body—yet amido 
derivatives of even strong acids possess basylous properties, 
so that we need not be surprised that urea is capable of 
uniting with acids. Urea results from the union of two 
molecules of water and one molecule of cyanamide, the 
cyanogen in the latter body interchanging elements with 
the water to form carbamyle : a simple change in the 
position of the elements converts amnionic cyanate and 
also carbamide into urea. Ethylic carbamate reacts with 
ammonia to form urea and alcohol in a manner precisely 
analogous to that in which other compound ethers interact 
with ammonia. Biuret is ammonia in which H2 are 
replaced by two molecules of carbamyle ; the usual view 
that it is a triamine has little probability. Compound 
ureas formed by the action of primary or secondary am¬ 
monias on cyanic acid, or its compounds with alcohol 
radicles, arise from the replacement of hydrogen in the 
ammonia by a primary or secondary carbamyle formed by 
the union of that hydrogen with the cyanic acid or its 
alcohol radicle compound ; hence, if the secondary am¬ 
monia employed—e.g.y triethylamine—contains no such 
replaceable hydrogen, an urea cannot be formed by it, a 
conclusion supported by experiment. But if urea be 
carbamide there seems no reason why triethylamine should 
not give triethylurea as easily as diethylamine gives 
diethylurea. It will be seen that, according to the theory 
here propounded, the urea resulting from ethylic cyanate 
and ethylamine is isomeric with, but different from, that 
formed by cyanic acid and diethylamine; and experiment 
shows that, if boiled with potash, the former gives 
ethylamine, and the latter diethylamine. Experiments 
are in progress to decide whether both the typical 
hydrogen atoms in urea are directly replaceable by ethyl. 
The application of the above views to the formation of 
ethylene urea from cyanic acid and ethylene diamine is 
simple. 

Kreatine is urea in which one typical hydrogen atom is 
replaced by the radicle of methylamidacetic acid (sarko- 
sine), and experiment shows that if kreatine is boiled 
with baric hydrated oxide it is split into sarkosine and 
urea; if the converse reaction to that which produced 
urea from cyanamide be hypothesised, the formation of 
kreatinine from kreatine occurs by splitting the carbamyle 
in kreatine into cyanogen and water, and kreatinine 
becomes cyanamide, having Ht replaced by sarkosine.— 
(Zeitschr. Chem., N.F., iii. 50.) 

Nitric JLcid, Mensity of (0 = 8).—J. Kolb. A 
number of determinations taken at different temperatures 
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showed that the maximum contraction of nitric acid corre¬ 
sponds exactly with N05+7H0: the coefficient of ex¬ 
pansion between o° and 150 is 0*001263—about three 
times that of water. The density was taken by sp. gr. 
bottle, and the quantity of acid determined by adding to 
the diluted acid an excess of dried and weighed calcic 
carbonate, the undissolyed residue of which was weighed 
back. A table partly interpolated accompanies the paper. 
—{Ann. Chim. Phys., S. 4, x. 136.) 

Michlorodi-isopropyl (€= 12).— C. Scliorlemmer. 
The body obtained by acting on di-isopropyl with chlorine 
in presence of iodine is G6H12C12.—{Zeiischr. Chem., 
N.F., iii. 75.) 

Aceto-silicic Anhydride (C = 12,0 = 1 6, Si = 28).— 
Friedel and Ladenburg. To a mixture of monohydrated 
acetic acid and acetic anhydride rather less than the pro¬ 
portional quantity of silicic chloride is added; the mixture 
is boiled as long as clilorhydric acid is evolved ; on cooling 
the anhydride crystallises out, and, after washing with 
anhydrous ether, is pure. It is the first crystallisable 
organic compound containing silicium. It is white, de¬ 
composes at about 165° under normal pressure, but may 
be distilled at a pressure of five or six millim. at i48p ; it 
melts at about iio°. Its formula being Si04(C2H30)4, 
it corresponds exactly to Ebelmen’s ethylic silicate, 
Si04(C2H5)4. 

Friedel and Crafts described {Ann. Chim. Phys. [4], 
ix. 5) an ethylic derivative of this anhydride of the con¬ 
stitution Si04(C2Hg)3(C2H30), obtained by heating ethylic 
silicate with acetic anhydride. (Comptes Bendas, lxiv. 84.) 

Thiosinaniine,some derivatives of (0= i2,0 =16). 
—Dr. R. L. Maly. By adding a slight excess of bromine 
to an alcoholic solution of thiosinamine and concentrating 
the solution, crystals are obtained soluble in alcohol and. 
water, fusing at 146° to 1470, having the composition 
G4H8N2SBr2, and a name thiosinaminic bibromide. If a 
known quantity of this body is shaken with a known 
quantity of fresh argentic chloride in water, the silver 
compound washed and weighed, and the quantity of 
bromine in it calculated, it is found that one-half of the 
bromine in the organic compound has been replaced by 
chlorine with production of thiosinaminic bromochloride, 
crystallisable from alcohol, fusing at 1290 to 1300, and 
containing a group BrCl with the functions of a hydracid. 
The bibromide combines with platinic chloride, and, if 
treated with auric chloride, forms a yellow precipitate, 
which in a few seconds becomes purple and crystalline, 
with an accompanying exchange of bromine and chlorine 
between the metallic and organic bodies, the final result 
being C4H8N2SBrCl.AuBr3, which, wrhen crystallised from 
hot water, is a very fine but unstable body. 

Bromothiosinaminic hydrated oxide is made by decom¬ 
posing thiosinaminic bibromide with argentic hydrated 
oxide; it is uncrystallisable from water, bitter and astrin¬ 
gent, and strongly alkaline ; it is decomposed by chlor- 
hydric acid, thiosinaminic bromochloride being produced. 

Thiosinaminic bibromide may be viewed as ammonic 
chloride in which HC1 is replaced by BrBr ; if treated 
with cold concentrated sulphuric acid, bromhydric acid is 
given off, the hydrogen of which is evidently derived from 
the sulphuric acid. Passing now to the more simple body 
ammonic chloride, and examining its behaviour with sul¬ 
phuric acid, it is seen that the chlorhydric acid evolved 
may be supposed either to exist as such in H3N,HC1, or to 
be produced by the mutual action of 2(H4NC1) and H2S94. 
Analogy suggests that the latter is the more correct view. 
(Akd. z. Wien, 54 [1866]). 

Glass.—J. Pelouze. Glass containing a very large 
proportion of silica is remarkable for the ease with which 
it becomes devitrified by heat; such a kind of glass Avas 

found to have a low refractive power, but about the same 
dispersive power as ordinary crown of St. Gobain. Glass 
containing alumina is by no means readily devitrified; 
it is generally coloured, because lime necessary to take 

up the alumina, if in any quantity, forms with it a com¬ 
pound which attacks the crucibles. It appears to be of 
low refractive power. Glass containing magnesia is even 
more easily devitrified than highly silicated glass. Glass 
is probably an indefinite mixture of definite silicates. 
Glass containing small quantities of ferrous oxide and 
sodic sulphate, when exposed for some time to direct sun¬ 
light, becomes slightly yellow from oxidation of the ferrous 
oxide to ferric, with accompanying reduction of sodic sul¬ 
phate to sulphide ; a dull-red heat re-establishes the former 
state of equilibrium, and the glass becomes colourless ; 
This change may be alternated any number of times ; a 
temperature below that of annealing will not decolorise 
the yellow glass. It has been shown in a former memoir 
that carbon, silicium, boron, even hydrogen, will, by re¬ 
ducing the sodic sulphate generally present in glass, 
produce a yellow colour. On the other hand, glass con¬ 
taining ferrous oxide and coloured yellow at high tem¬ 
peratures by reduction of sulphates or direct addition of 
sulphides, remains coloured in annealing, because the iron 
is not in a condition to oxidise the sulphide to sulphate. 
Faraday in 1824 observed the coloration by sunlight of 
glass containing manganese. This phenomenon occurs 
whenever ferric and manganous oxides are in presence 
in glass ; annealing, by causing a return to the iron of the 
oxygen transferred by it, under the sun’s influence, to the 
manganese, destroys the amethystine colour. Yet, again, 
a sample of glass which would become violet by exposure 
to sunlight also becomes coloured if taken from the furnace 
and suddenly cooled, or if the annealing be omitted. Is 
there, then, a temperature intermediate between that of 
fusion and that of annealing which can produce the same 
effects on the glass as would be produced by sunlight ?— 
{Ann. Chim. Phys., S. 4, x. 184.) 

Ammonia, determination of.—Prof. A, Vogel. 
Determinations of ammonia in soils, &c., by alkalies 
proper, lime, or baryta, are generally too high, from the 
decomposition of nitrogenised compounds other than 
ammoniacal. Boussingault showed that freshly burnt 
magnesia exercised no such injurious power. To reduce 
this observation to practice, the substance to be examined, 
mixed with freshly ignited magnesia, is placed, accom¬ 
panied by a known quantity of sulphuric acid, under an 
air-tight glass cover. The excess of acid remaining after 
several days’ repose may be determined in the usual way. 
—(N. Bepert. Pharm., xv. 489.) 

Ketones Compound (C = 6, 0 = 8).—G. Wischin. 
Phtalic chloride dissolved in benzol reacts with zincethyl 
to form phenylene-diethyl-acetone 

(C12H4)" 1 [c2o2i 
(C4 H5)2 / [0202J 

which crystallises from ether and melts at 52°. Succinic 
chloride gives in like manner ethylene-diethyl-acetone, a 
liquid of nasty odour, heavier than water, decomposing 
on heating, and having the composition 

(c4H4r 1 rc2o2i 
(C4H5)2 } |0202J 

Both are indifferent bodies. Experiments are being made 
to convert them into the corresponding alcohols.—(Zeitschr. 
Chem., N.F., iii. 46.). 

A lew Thallium Mineral.—-We hear that a sele- 
nide of copper, silver, and thallium has been found in 
Norway and analysed by M. Nordenskiord. It contains 
17 per cent, of thallium. 

Medlock’s Patent for Med and Purple Byes.— 
We learn from the Commissioners of Patents’ Journal that 
this patent, No. 126, dated January 18, i860, has become 
void by reason of the non-payment of the additional 
stamp duty of 100?. before the expiration of the seventh 
year from date. 
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MISCELLANEOUS. 

Sanitary Reform Eeag’ue. — We learn that a 
Sanitary Reform League has been established, for the pur¬ 
pose of bringing the force of public opinion, and, if need 
be, the power of the State, to bear upon the local autho¬ 
rities throughout the Kingdom ; and further, if found 
necessary, of endeavouring to induce the Legislature to 
render more stringent the existing enactments .relating to 
public health. The League already numbers among its 
members many gentlemen in London, Manchester, Liver¬ 
pool, Leeds, and other towns. It is intended shortly to 
hold a conference in London, at which several eminent 
scientific men and members of Parliament, including some 
who have been active in framing or promoting sanitary 
legislation, have promised their attendance, to determine 
in what manner the objects of the League can be most 
efficiently attained. 

Extract of Meat.—The food sub-committee of the 
Society of Arts are doing a very valuable service to the 
nation at large by their investigations which are now being 
instituted, and the evidence of Dr. Thudichum is not only 
interesting, but instructive, from the soundness of chemical 
knowledge displayed by it. Since the question is even 
now being discussed, before giving an abstract of the 
valuable evidence we have alluded to, we should like to ask 
some questions upon matters that have at present escaped 
due attention. If good beef-tea and extract of meat have 
such small nutritive power, containing, as they do, the 
creatine and salts, is it not probable, as has been before 
repeatedly asked, that they may possess the property, like 
tea and coffee, of diminishing the waste of the tissues ? 
Does Dr. Thudichum know of any accurate determinations 
of the quantities of urea secreted by a patient with a diet 
of beef-tea, when suffering from diseases where the waste 
is in such great excess to the produce ; and has not the 
question of prevention of waste much to do with that of 
nutritive food generally? An eminent Physician (Dr. 
Tanner) is our authority for the following :—“It has been 
proved that dogs die slowly if fed upon bread and gelatine 
alone, but when greatly reduced by this diet they soon 
regain flesh and strength if two ounces of meat-tea be 
daily added to it.” We suppose, that here a carnivorous 
animal is fed by gluten and starch, and waste is prevented 
by the chemical bases contained in the meat extract. 
Another thing that we should like to have had mentioned 
is the value of oatmeal as a substitute, in great part, for 
meat. It certainly is the main part of the food of one of 
the most vigorous people in the world. Perhaps oatmeal 
and extract of beef—if the latter be procured in sufficient 
quantity—would be one of the cheapest nutritious diets 
available for the lower classes, and an education in cookery 
would hardly be an essential for its preparation. Mr. 
Philpot, as it will be seen, who was in the habit of melt¬ 
ing down i ooo to 1500 sheep daily in Australia, said that 
he had tried in vain to discover any process by which 
meat could be preserved except as an extract, as by 
Liebig’s method. It is only rational to suppose, too, that 
the Extract of Meat Company would be enabled very greatly 
to reduce the price, if the demand were once established 
for a larger supply. We may mention that Professor 
Gamgee’s method for the preservation of meat, mentioned 
in the Chemical News of March 15, 1867, will be sub¬ 
mitted to a most rigorous trial. Dr. Thudichum’s 
evidence is an epitome of the chemistry of meat, and the 
note that we append contains nearly the whole known by 
chemists about the matter. The object of the question 
first put to Dr. Thudichum was to ascertain whether it 
would be justifiable for the committee to recommend to 
the Government or any other public body the insti¬ 
tution of experiments to show whether these preserved 
meats could become an entire or partial article of diet. 

At a former meeting the following had been considered 
Raw meat from South America preserved by Dr. Morgan’s 
process ; same by the paraffin method of Professor Red¬ 
wood ; Dr. Hassall’s flour of meat—none of which were 
entirely approved of as substitutes for meat; and, lastly, 
Baron Liebig’s extract of meat, the merits of which then 
called for examination. In reply to inquiries, Dr. Thudi¬ 
chum remarked—“ Extract of meat lacks the essential 
properties of nutriment. There is a prevalent, but 
erroneous, opinion that extracts of meat, particularly that 
prepared on Dr. Liebig’s plan, are nutritious. Tea and 
coffee will not nourish a man, but both tea and coffee are 
strong stimulants of the nerves of the heart and of 
the brain, and it is likely, I think, that the extracts of 
meat contain' a substance which is somewhat similar in its 
effects to these stimulants. That is the view, I believe, 
that Liebig himself takes of his extract. If the com¬ 
mittee desire to know whether I should recommend them 
to have experiments made upon the extract of meat of 
Liebig, I must answer that I do not see that any experi¬ 
ments are necessary unless they wish to open the entire 
question—What is the sense of our drinking beef-tea or 
drinking broth ? There is so little nutriment (in it) that 
if you dissolve a teaspoonful of the extract in a cup of 
water and drink it, you will not receive so much nutri¬ 
ment as you would derive from a single mouthful of meat. 
Beef-tea seems to have an important effect, but the effect 
is not in the sense of nutriment; it is due to the specific 
effects of certain ingredients, especially creatine, the action 
of which in some degree resembles that of theobromine. 
Again, in beef-tea are potassium salts, which the body re¬ 
quires for the production of muscular power ; potash is as 
essential an element in the chemistry of muscles as in that 
of the blood. Then, again, there are contained in beef-tea 
certain acids, of which lactic acid is one, and inosic acid 
another. If there is an absence of flavour in any kind of 
meat, lactic acid, if mixed with the gravy during pre¬ 
paration, acts as a substitute, and produces a relishing 
flavour, the fine flavour of meat; the osmazome which pro¬ 
vokes appetite is due in part to the action of this lactic 
acid. We have to rely on these principles for an explana¬ 
tion of the efficiency of beef-tea, creatine, and creatinine, 
paralactic acid, inosic acid, inosite, and potassium salts— 
which are essential and which not, we cannot at present 
say. Too strong a solution of extract of meat is as bad as 
too strong tea 01; coffee.” In answer to the chairman 
(Right Hon. H. A. Bruce, M.P.)—“ Salt meat being an 
imperfect food, may I ask you whether this extract of 
meat would form a complement to that ? ”—Dr. Thudi¬ 
chum says : “I do not think so, because salt meat has 
been deprived of a certain amount of albumen. However, 
the loss of nutritious value from salting meat is not very 
great on the whole.” As regards the nutritive qualities 
in meat itself which the extract does not contain, we find 
the following list of substances in fresh meat:—Eirst, 
albumen ; then syntonine. When we mince meat and 
extract the albumen by means of water, there remains 
this syntonine undissolved ; but when mixed with dilute 
acids it becomes a thin jelly, and is afterwards dissolved. 
Then myochrome, the colouring matter contained in the 
muscles—this is chemically identical with the colouring 
matter contained in the blood. The use of this latter is 
to take up oxygen, and so oxidise the noxious products 
of the spontaneous decay of albumen, giving out carbonic 
acid. If the meat were shut up close after being killed, 
it would become putrefied in a few hours. This myochrome 
is a compound body containing a quantity of iron ; it is 
dissolved with the albumen, and precipitated with it 
during boiling. Lastly, very little gelatine as well. Then 
the constituents as before mentioned of beef-tea, with a 
brown syrupy matter -which is not more definable at 
present. Inosite is a kind of sugar met with in French boans, 
also contained in muscle and in beef-tea. An occasional 
product is animal dextrine, or hepatin, or glycogenic 
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substance from tbe liver. Sometimes in working half a 
hundredweight of meat the chemist may get a pound of 
this matter ; at others he may not obtain a trace. When 
beef-tea is made, the albumen and myochrome of the meat 
are made insoluble by boiling ; the syntonine also is un¬ 
dissolved. After straining there is nothing left in beef- 
tea but inosite, creatine, creatinine, lactic and inosic acids, 
potassium salts, brown syrupy matter, and occasionally 
glycogen; but the latter would probably be absent from 
the extract as prepared by Liebig’s Company. Of the 
from 7 to 10 per cent, of soluble solid matter, 4 to 4^ 
become again insoluble by boiling, so that it is not far wrong 
to say that only from 3 to 5^ out of 25, or from §-th to ith 
of the whole of the solid constituents of meat pass into 
extract or beef-tea. From f-ths to -ths of the solids are 
rejected. This concludes the first part of Dr. Thudi- 
chum's evidence, and the reader will see that in the above 
answer to the question, “What nutritive. qualities are 
there in meat itself which the extract (i.e., Liebig’s extract) 
does not contain ? ” the extract is taken as being identical 
with beef-tea as ordinarily prepared, with the assumption 
of sundry boilings, &c. The whole answer does not turn, 
as it should do, upon what is there in meat not in the 
extract of meat, but what substances there are not in 
badly prepared beef-tea that are found in good meat. 

Chemical Dreams.—At the February meeting of 
the Massachusetts Institute of Technology, M. Fleury, 
of New York, explained the patented process of M. Rene 
Cupper, of Paris, for extracting iodine from sea water, 
which consists in the use of a new precipitating liquid 
composed of sulphate of copper, sulphate of the protoxide 
of iron, tartaric acid, and tartrate of ammonia, of which a 
mixture of only three pounds and a quarter—and which 
are afterwards nearly all recovered—precipitate one pound 
of iodine in the state of iodotartrate of protoxide of copper 
from 25,000 lbs. of sea water at a cost of about $1*50 per 
pound. He stated the present yearly importation (none 
being manufactured in America) as 120,000 pounds, at a 
price varying between $5-50 and $6 per pound. M. Fleury 
also gave a description of the properties of sulphide of 
silicium, and its preparation by the action of sulphur and 
carbon on quartz, or flint. He explained the manufacture 
of a pure hydrate of silica, a neutral solution of flint or 
opal in water, resulting from the decomposition of the 
sulphide of silicium. M. Fleury remarked that gold quartz 
could cheaply be brought from Nova Scotia to Boston, 
converted into sulphide of silicium, dissolved in water, and 
all the gold precipitated by specific gravity and forcing of 
the suspended particles through mercury ; that the liquid 
(the value of which would more than pay for the expense 
of extracting the gold) mixed with other cheap materials 
of a proper consistency can, when poured into moulds, 
without application of fire or any heat whatever, form 
excellent snow-white flint marble statuary, tombstones, 
ornaments, and building-stones, hard enough to resist all 
the influences of the weather better than natural marble. 
M. Fleury remarked further that the cost of this flint- 
marble statuary, &c., is less than one-third of that of cut 
or chiselled marble. — Scientific American. 

tla«e lEcoifomical Preparation of Sulphate of 

Mag'nesia. — M. Mims prepares sulphate of magnesia 
from the residues of the manufacture of carbonic acid from 
magnesite and sulphuric acid. Those residues containing 
iron and lead (from the sulphuric acid) are set aside. The 
residues ought not to be acid; thus it is convenient to 
work with an excess of magnesia. If there is iron, add a 
little lime; if there is lead, a little sulphide of calcium 
obtained by igniting plaster of Paris with carbon. Do 
not filter, but decant, after having sufficiently diluted it to 
avoid crystallisation; after which, evaporate till the 
thermometer shows a temperature of 1040 C. The liquid 
now solidifies on cooling. Then run it into a wooden 
vessel, and agitate it from time to time, so as to obtain 

small crystals. The small amount of mother liquor is 
submitted to a new concentration.—Arch. der Pharm. 
cxxvii. p. 195. 

meeting's for the Week. 

Monday, April 1. 
Royal Institution, 2 p.m. General Monthly Meeting. 
Medical Society, 8 p.m. 

Tuesday, April 2. 
Royal Institution, 3 p.m. Rev. G. Henslow “ On 

Botany.” 
Pathological Society, 8 p.m. 
Geologists’ Association, 8 p.m. 

Wednesday, April 3. 
Society of Arts, 8 p.m. 
Geological Society, 8 p.m. 
Pharmaceutical Society, 8 p.m. 
Obstetrical Society, 8 p.m. 

Thursday, April 4. 
Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 

the Antiquity of Man.” 
Royal Society, 8^- p.m. 
Chemical Society, 8 p.m. 

Friday, April 5. 
Royal Institution, 8 p.m. W. Pengelly, Esq., “ St. 

Michael's Mount, Cornwall.” 
Saturday, April 6. 

Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 
the Antiquity of Man.” 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to tbe Editor 
and Advertisements and Business Communications to tbe Publisher, at 
tbe Office, r, Wine Office Court, Fleet Street, London, E.C. Private 
letters for tbe Editor must be so marked. 

*** In publishing; letters from our Correspondents we do not thereby 
adopt tbe views of tbe writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. oftbe Chemical News, containinga copious Index, is now 
ready, price 11s. od., by post, 11s. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII, are out of pi’int. All the others are kept in stock, 
Vol. XV. commenced January 4, and will be complete in 2,6 numbers, 

G. L.—Received with thanks. 
J. Knight.—The Mille Petroleum Gas-lamp is made by Messrs. 

Leplay and N08I, 14, Rue Belzance, Paris. A description of it was 
given in our number for January 11, page 16 of this volume. 

M. J. S.—The topaz is destroyed by heat. Intense ignition drives 
off all the fluorine in the state of fluoride of silicium, and leaves 
silicate of alumina. 

Student, R.C.C.—Yttria is contained in some specimens of cerite, 
but not in all. A friend of ours has worked up some hundredweights 
of cerite with the object (inter alia) of preparing the yttria from it, 
and did not find a trace. 

Peroxide of Antimony.—A correspondent has seven or eight cwt. of 
teroxide of antimony, chemically pure, with the exception of a trace 
of free chlorine. He wishes to dispose of it, and will be glad to know 
what price can be offered for tbe whole or part of it. 

Querist.—Palladium is very expensive and rare at tbe present time. 
If you have a stock of it, you need be in no want of a subject for 
original investigation. The remarkable behaviour of tbe solid metal 
towards gases is well worth all the attention you can bestow upon it. 
The organic compounds of palladium have also been very little studied. 

Japhet Farquer son.—Bellini has given the best directions for treat¬ 
ment in cases of phosphorus poisoning. He relies upon the adminis¬ 
tration of ether to arrest the combustion of phosphorus in the 
stomach, and makes the patient inhale air containing a little ether 
vapour. This treatment he supplements with emetics and purgatives, 
and administers mucilaginous liquids and magnesia to neutralise the 
phosphoric acid. M. Barreswil, commenting on this, says that he 
prefers spirits of turpentine to ether. The chemical portion of this 
treatment is, no doubt, excellent. Whether it would answer in a 
medical point of view is more than we can say. Chemists, when they 
turn medical men, are too apt to consider the stomach as a test-tube, 
and expect chemical reactions to go on in it just as neatly as they do 
at a lecture table. 
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THE CHEMICAL SOCIETY. 

In our report in another column of the anniversary 

meeting of this Society held on Saturday last, we give, 
as in duty bound, without comment, a simple report of 

the proceedings. We should, however, scarcely be doing 
our duty as faithful chroniclers of the proceedings of the 
Society were we to omit all reference to an under-current 

of excitement which has stirred the Fellows for some 
time past, and, but for the admirable tact and forbearance 
of its officers, would have culminated in serious injury to 
the Chemical Society. 

■ It is known to many of our readers that the proceedings 
at the anniversary meeting are mostly of a formal cha¬ 
racter, no papers being read, and, possibly owing to 

this cause, it is, as a rule, very scantily attended. The 
principal business is to elect the officers and Council 
for the ensuing year, and, to facilitate this object, 
the law* provide that printed lists of those members 

whom the Council recommend for election should be 

previously sent to every Fellow of the Society, who, 
should he think that he can suggest any better repre¬ 

sentatives than those proposed by the Council, may 
substitute other names on his voting paper, and hand it 

to the scrutators whose duty it is to report which candi¬ 
dates have received the greatest number of votes. The 
chairman then announces the result to the meeting, and 
the election is complete. Effective provision is thus 
made for giving to each Fellow of the Society a free 
voice in the election of representatives, and members 
are of course perfectly justified in discreetly exercising 
this right whenever they think fit. In practice, however, 
in this, as in all other scientific societies where similar 

regulations exist, the members are satisfied with possess¬ 
ing this right, and seldom or never exercise it. But few 
instances are on record in which the list proposed by 
the Council of a learned society has not been accepted 
unanimously. 

Most Fellows of the Chemical Society will hear with 

considerable surprise that the proposed list of officers 
and Council which they received a few weeks ago has 
met with an organised opposition. A young gentleman 

of little more than a year’s standing in the Society, 
whose claims for distinction over any of the 500 
other Fellows are absolutely nil, has had the pre¬ 
sumption to set his own crude conception of what is 
best for the interests of the Society in opposition to the 
sagacity and matured experience of the Council. In 
total ignorance of the principles which guide the selec¬ 
tion of Council and officers, our revolutionary young 

friend ventured to nominate another President, another 
Secretary, another Treasurer, and sundry other members 
of Council. This is sufficiently startling; but this is not 
all. He has not scrupled to go about soliciting votes to 

place upon the Council-himself! Need we stop to 
characterise conduct like this ? However, the pre¬ 
posterous cabal signally failed. But for the proverbial 
impossibility of keeping a plot secret, he might, with 
the aid of a handful of supporters, in a scant general 

Vol. XY. No. 383.—Apkil 5, 1867. 

meeting, have snatched a short-lived triumph. As it 
happened, however, the friends of the Society mustered 
in force, and, by a majority of nearly four to one, 
decisively crushed the unwarrantable opposition. 

Now, we do not wish to stop the reasonable exercise of 
the right of members to question the nominations of 
the Council. Indeed, we have noticed several cases in 

which that right might have been very advantageously 
enforced; but this reckless, unjustifiable, wholesale sub¬ 
stitution of names passes the bounds of legitimate inter¬ 
ference. We appeal to the good sense of the few who 
were misled on this occasion to compare the existing list 
with the counter-list which was rejected, and to ask 
themselves seriously whether it would have been an 

improvement. Where it is proposed simply to replace 
one eminent man by another equally eminent, no great 
harm would be done either way; but for the members 

to be asked to remove from the Council men who have 
grown grey in the service of science, whose words are 
listened to with attention, whose papers are read with 
interest wherever civilisation has penetrated, and to 
replace them, among others, by one who, beyond a very 
limited circle of young admirers, carries no weight 

whatever, is a proposition unfit for serious discussion. 

For the future, care must be taken to prevent the 
Society becoming unawares, even temporarily, at the 

mercy of a small minority. In the present instance, if 
entrapped into a defeat in the meeting-room, by the 
efforts of a numerical majority, but constituting really 
an insignificant fraction of the Society at large, it is 
not improbable that the Council would have resigned 
in a body, and thus jeopardised the very existence of 
the Society. 

An alteration in the customary method of voting 
would obviate such difficulties in future. All Fellows of 
the Society possess a voice in the election of their Council 
and officers, but at present this responsible duty is ex¬ 
ercised only by the few London members who will take 
the trouble to attend these anniversary meetings. Cancel 
the rule which makes personal presentation of the 
voting papers necessary, and allow them, properly 
signed, to be sent up to the Secretary by post, or handed 
iu by friends, and the difficulty would vanish. The elec¬ 

tions then, instead of being liable to fall under the 

control of a small clique, would be carried out by the 
whole body of Fellows; and the governing body, in that 
case, would more truly represent the wishes of the 
Chemical Society of England than is possible under any 

system which necessitates personal voting. 

Viennese Meerschaum.—The product known as 
Viennese meerschaum is prepared by mixing 100 parts of 
silicate of sodium at 350 with 60 parts of carbonate of 
magnesium and 80 parts of the native meerschaum or pure 
alumina. This mixture is then pulverised with the 
greatest care, and passed through a sieve of very fine silk 
or horsehair; add water, and boil it for ten minutes ; 
then pour the whole into moulds, placed so that the water 
may separate easily.—M. lloldmann. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Classification of Native Silicates,* by William 
Odling, i)I.B., F.Jt.S. 

The silicates of different metals constitute, both in number 
of species and extent of distribution, by far the most 
abundant class of native minerals. They are found in 
well-defined crystals, and in the crystalloidal, fibrous, and 
amorphous states, both as isolated compounds, and as 
variously mixed constituents of different rocks. Granite 
and gneiss, for example, consist chiefly of quartz or 
silica, felspar, and mica ; syenite of quartz, felspar, and 
hornblende; porphyry and trachyte of felspar ; and 
basalt of felspar with augife and labradore. Hornblende 
also occurs, intimately mixed with felspar or albite, in the 
form of greenstone ; chlorite in different varieties of slate; 
and serpentine in serpentine rock. 

The determination of the formulae of many native 
V 

silicates is a matter of considerable difficulty, on account 
more especially (a) of the several different classes of 
silicates which undoubtedly exist; (/3) of the variable 
isomorphous replacement of different metals by one 
another in the same silicate ; (7) of the unknown func¬ 
tion of fluorine, chlorine, boric oxide, and alumina in 
certain mixed silicates ; (S) of the unknown function of 
hydrogen on certain hydrated silicates; (e) of the occur¬ 
rence even in well-crystallised silicates of accidental 
impurities ; (f) and, lastly, on account of the great com¬ 
plexity of many native silicates, and consequent unavoid¬ 
able inaccuracy in their analysis. 

(a) The great majority of native silicates, probably four- 
fifths of the entire number, are divisible into four prin¬ 
cipal classes, known as sesqui-, meta-, para-, and 
ortho-silicates, which may be represented respectively 
by the following general formulae. A few anhydro- 
silicates, containing an excess of silica beyond that found 
in the sesqui-silicates, are also known ; while in one or 
two aluminous silicates, the proportion of silica is less 
even than in the ortho-silicates— 

Sesqui-silicates #(M2Si308) or <r(2M0.3Si02) 

Meta-silicates y(M Si 03) ,, y( MO. Si02) 

Ortho-silicates z(M2Si 04) v z(2M0. Si02) 

Para-silicates s(M2Si 04) . y (MSi03) 

The combinations of most frequent occurrence among 
members of the intermediate class of para-silicates are 
the three following, and especially the second of them, 
but others are occasionally met with— 

2M2Si04.iMSi03 or 5 M0.3Si02 

xM2Si04.iMSi03 „ 4AM0.3Si02or 3M0.aSi02 

iM2Si04.2MSi03 ,, 4 M0.3Si03 

It is observable that the ratio of the oxygen of the 
base to the oxygen of the silica is as 1 to 1, or 2 to 2, in 
ortho-silicates; most generally as 3 to 4, but variable 
between 2 to 2, and 1 to 2 in para-silicates; as 1 to 2 in 
meta-silicates; and as 1 to 3 in anhydro-sesquisilicates. 
Accordingly it is found convenient in many cases, for the 
sake of comparison, to express the composition, more 
particularly of complex silicates, by formulae which render 
these oxygen ratios most easily apparent, as in the follow¬ 
ing examples— 

^ Ortho-silicate Ca3Al206.Si306 Garnet. 

§ Para-silicate Ca6Al209.Si6012 Humboltite. 

i Meta-silicate K3 Al204.Si408 Leucite. 

| Sesqui-silicate K2 Al204.Si6012 Pelspar. 

4 Dr. Odling has kindly given us permission to publish occasional 
chapters from the forthcoming second part of his “ Manual of Che¬ 
mistry.”—Ed. C. N. 

of Native Silicates. 

(j8) Although many native silicates exhibit a tolerable 
constancy of composition, other well-defined species are 
observed to enjoy a wide range of variation, through the 
isomorphous substitution in them of one constituent for 
another. Thus, the monad alkali-metals lithium, sodium, 
and potassium—occasionally all three, very frequently 
any two of them—are found replacing each other in all 
proportions; while among diad metals, magnesium and 
calcium seldom occur in the form of silicates, as entirely 
separate compounds, and, in the same mineral species, are 
met with in every variety of isomorphous admixture. Both 
—but more especially calcium—are in certain silicates 
replaceable to a greater or less extent by alkali-metal; 
while both—but more especially magnesium—are, in 
most silicates, habitually replaced by some iron and 
manganese, in the diad forms of ferrosum and man- 
ganosum. In many aluminous silicates, again, a por¬ 
tion of the triad or pseudo-triad aluminium is replaced 
by iron, with or without some chrome and manganese, 
in the forms of ferricum, chromicum, and manganicum. 

In writing the formulae of silicates, complex by reason 
of the greater or less mutual substitution of isomor¬ 
phous metals in them, it is customary to express only 
their leading constituents. Thus, a variety of uniaxial 
mica is expressible as a parasilicate by the formula 
Mg2Al205.Si306, or Mg2Al2Si30li. But in reality a 
variable proportion of the magnesium is found to be 
replaced by iron, manganese, calcium, and potassium, 
and a variable proportion of the aluminium by ferricum, 
so that the full formula of the mineral would be— 

(Mg-Fe-Mn-Ca-K)"2 (Al-Ffe)w2 05. Si306. 

Moreover, although in many complex silicates the 
ratio of diad to triad metal is most constant and 
characteristic, as in the garnets, it seems to be esta¬ 
blished beyond all question, that in other and even 
closely allied species, as the idocrases, the ratio is very 
variable, ferrosum and the diads generally replacing 
ferricum and the triads isomorphously, in the proportion 
of 3FeO to Ffe03. 

The well-defined mineral epidote, for instance, is 
usually formulated thus—Ca3Al40s.Si408, or, more fully, 
thus— 

(Ca-Mg-Fe-Mn)"3 (Al-Ffe-Mm)"'* O0. Si408. 

But Laurent showed, by an examination of the actual 
analyses of fifteen different varieties of epidote from 
different localities, that the average experimental ratio 
of the oxygen of the bases to the oxygen of the silica 
was as 997 to 100, and the extreme range of ratio 
between 95*5 to 100, and io3 to 100. On the other 
hand, the ratio of the oxygen of the triad bases to the 
oxygen of the silica ranged between 69 and 51 to 100, 
with a mean of 64*2 to 100, while the ratio of the oxygen 
of the diad bases to the oxygen of the silica ranged 
between 30*2 and 45’8 to 100, with a mean of 35*5 to 
100. Epidote, accordingly, proves to be a complex ortho¬ 
silicate, expressible by the formula (Ca-Al)02.Si02, or 
(Ca-Al)Si04.+ In the micas, again, while the ratio of 
the oxygen of the united bases to the oxygen of the 
silica varies only between -^ths and ths, the ratio of 
the oxygen of the joint monad and diad bases to the 
oxygen of the triad bases varies between |th and ^tlis 
in different specimens. By having regard to this partial 
mutual replacement of diads and triads, many other 
silicates, usually expressed by very complex formulse 
and oxygen ratios, are reducible to some one or other 
comparatively simple type. 

t The mean result of all tlie analyses is represented by the formula 
CaoAleOi^.SirOi*. 



} Application of the Blowpipe to the Assay of Certain Metals. 

(y) Fluorine, replaceable wholly or partly in certain 
minerals by chlorine, is met with as a constituent of 
several native phosphates, silicates, borates, and alu- 
minates. It would seem that in some cases the halogen 
acts simply as a salt radical, supplying the place of a 
deficiency of oxygenised radical. Thus, in wagnerite, 
two atoms of diad magnesium are associated with one 
atom of triad oxiphosphion, and with one atom of monad 
fluorine, to form a double salt of the ordinary character, 
expressible by the formula Mg"21 Again, in 
apatite Ca"5 [ P04)///3F/, and polymorphite Pb"5 [ PO^y'^F', 
the halogen would seem to fulfil a similar function in 
balancing the excess of base-equivalent, although it 
has not escaped notice that in apatite, at any rate, the 
amount of halogen is liable to much variation, becoming 
in some specimens almost infinitesimal. 

But it is well known that the halogens, more espe¬ 
cially fluorine, can form saline compounds, differing 
only from ordinary salts in the substitution of fluorine 
for oxygen. Thus we have the fluoboride I£BF4, corre¬ 
sponding to borate of potassium RB02; fluosilicide of 
calcium CaSiF6, corresponding to wollastonite CaSi03, 
&c. Now it would appear that, in most halogenous sili¬ 
cates and borates, the constituent halogen does not com¬ 
pensate for an atomic deficiency of oxygenised radical, 
but replaces an indefinite proportion of oxygen in the 
radical isomorphously. This is well seen in boracite, 
some specimens of which are quite free from halogen, 
and referrible to the formula MgB204. But in many 
boracites, about M-th part of the oxygen is substituted 
by chlorine, so that the formula has to be written 
MgB2(OCl)//4, or more fully Mg4B8(015Cl,).§ Again, in 
topaz, Al2Si05, a quantity of the oxygen varying from 
ith to t-th part is found to be replaced by fluorine, so 
that the formula of the compound has to be written 
Al2Si(OF)"3, or more fully, though not so accurately, 
A]6Si3(013F4). It is noticeable that neither in boracite 
nor topaz does the halogen replace an entire proportion 
of oxygen, in what may be considered as a unit of the 
mineral; while in most other halogenous minerals, as in 
the micas, hornblendes, and tourmalines, the replacement 
is still more limited and irregular. The determination of 
the function fulfilled by fluorine or chlorine in any par¬ 
ticular silicate is a question for the judgment, but in 
those cases where it is believed to replace an indefinite 
quantity of oxygen isomorphously, its expression may 
be omitted from the usual formula of the silicate, just 
as the expression of the secondary metals, substituted 
isomorphously to a greater or less extent for the prin¬ 
cipal metals of other silicates, is omitted from their 
respective formulae. 

(To be continued.) 

On the Application of the Blowpipe to the Quantita¬ 
tive Determination or Assay of certain Metals, by 
David Forbes, F.R.S., fyc.* * 

(Continued from 'page 40.) 

Silver Assay.—The blowpipe assay of silver ores was 
first described in i827by Harkort,+ and subsequentlycon¬ 
siderably improvedbyPlattner. Thisassayprocessisinall 
casesbased upon the reduction to a metallic state of all the 
silver contained in the compound :n question along with 
more or less metallic lead, which latter metal, when not 

t In such expressions as this, the reader will recognise an adoption 
of Mr. Graham's antithetic formulae. 

§ Usually written 3MgO.4B2O3.Mgdc. 
* Communicated by the author. 
t Die Probirkunst mit dem LothrShre, Freiberg, 1827, I. Heft (all 

published). 
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already present in sufficient quantity in the substance 
itself under examination, is added in the state of granu¬ 
lated lead to the assay previous to its reduction. The 
globule of silver-lead thus obtained, if soft and free from 
such elements as would interfere with its treatment upon 
the cupel, may then be at once cupelled before the blow¬ 
pipe until the pure silver alone remains upon the bone- 
ash surface of the cupel; but if not, it is previously 
submitted to a scorifying or oxidating treatment upon 
charcoal until all such substances are either slagged off 
or volatilised, and the resulting silver-lead globule cu¬ 
pelled as before. 

As, therefore, the final operation in all silver assays is 
invariably that of cupelling the silver-lead alloy obtained 
from the previous reduction of the substance, effected 
by methods differing- according to the nature of the 
argentiferous ore or compound under examination, it is 
here considered advisable to introduce the description of 
the silver assay by an explanation of this process. 

In the ordinary process of cupellation in the muffle, 
bone ash or other cupels are employed of a size large 
enough to absorb the whole of the litharge produced 
from the oxidation of the lead in the assay. 

This, however, should not be the case when using the 
blowpipe ; for as the heating powers of that instrument 
are limited, it is found in practice much better to accom¬ 
plish this result by two distinct operations—the first 
being a concentration of the silver-lead in which the 
greater part of the lead is converted by oxidation into 
litharge remaining upon, but not, or only very slightly, 
absorbed by, the bone-ash cupel; and the second in 
cupelling the small concentrated metallic bead so 
obtained upon a fresh cupel until the remaining lead is 
totally absorbed by the cupel and the silver left behind 
in a pure state. By this means a much larger weight 
of the silver-lead alloy can be submitted to assay, and, for 
reasons hereafter to be explained, much more exact 
results are obtained than would be the case when the 
cupellation is conducted at one operation in the ordi¬ 
nary manner. 

The apparatus used by the author for these operations 
are shown to a scale of one- 
half their real size in the 
woodcuts Fig. 5 (a to d). 

In Fig. 5 a is represented 
in section a small cylindrical 
mould of iron, seven-tenths 
of an inch in diameter, and 
about four-tenths high, in 
which is turned a cup-shaped 
nearly hemispherical depres¬ 
sion two-tenths of an inch 
deep in centre, the inner sur¬ 
face of which is left rough, 
or marked with minute ridges 
and furrows for the purpose 
of enabling it to retain more 
firmly the bone-ash lining, 
which is stamped into it by 
means of the polished bolt 
also shown in the figure. 
This mould rests upon the stand d, having for this pur¬ 
pose a small central socket in its base, into wfflich the 
central pivot of the stand enters. This socket is seen 
in the ground plan b of the base of the mould, which 
shows likewise three small grooves or slots made in 
same to enable a steady hold to be taken of it, when hot, 
by the forceps. The stand itself is composed of a small 
turned ivory or wood base, fixed into a short piece of 

Fig. 5. 
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strong glass tubing, which, from its non-conducting 
powers, serves as an excellent handle. In centre of the 
base a slight iron rod rising above the level of the glass 
outer tube serves as a support for the cupel mould, into 
the socket in the base of which it enters. 

Bone ash is best prepared by burning bones which 
previously had been boiled several times, so as to extract 
all animal matter. The best bone ash is made from the 
core-bone of the horns of cattle well boiled out and 
burned. The ash from this is more uniform than from 
the other bones, which have in general a very compact 
enamel-like exterior surface, whilst the interior is of a 
much softer nature. 

Couceuiratiou of tlie Silver-load.—A cupel is 
prepared by filling the above-described cupel mould with 
bone-ash powder not finer than will pass through a 
sieve containing from forty to fifty holes in the linear 
inch, and should be well dried and kept in an airtight 
bottle, and the whole pressed down with the bolt, using 
a few taps of the hammer. It is then heated strongly 
in the oxidating blowpipe flame in order to drive off* 
any hygroscopic moisture. The bone-ash surface of the 
cupel, after heating, should be smooth, and present no 
cracks; if the reverse, these may be removed by using 
the bolt again and reheating.% The silver-lead, beaten 
on the anvil into the form of a cube, is placed gently 
upon the surface of the bone ash, and, directing a pretty 
strong oxidating flame on to its surface, it is fused, and 
quickly attains a bright metallic appearance, and com¬ 
mences to oxidise with a rapid rotatory movement. 
(Occasionally, when the assay is large, and much copper 
or nickel present, the globule may, under this operation, 
cover itself with a crust of oxide of lead or solidify; in 
such cases direct the blue point of a strong flame steadily 
on to one spot on the surface of the lead globule until 
it commences oxidating and rotating. In some cases 
•where much nickel is present, an infusible scale, im¬ 
peding or even preventing this action, may form, but 
will disappear on adding more lead—say from three to 
six grains, according to the thickness of this scale or 
crust.) When this occurs the cupel is slightly inclined 
from the lamp, and a fine blue point obtained by placing 
the blowpipe nozzle deeper into the flame, and the lamp 
is directed at about an angle of 300 on to the globule— 
not, however, so near as to touch it with the blue point, 
but only with the outer flame, so moderating it as to keep 
the assay at a gentle red heat, and not allowing the 
rotation to become too violent. 

This oxidating fusion should be carried on at the 
lowest temperature suflicient to keep up the rotatory 
movement, and to prevent a crust of litharge accumu¬ 
lating upon the surface of the globule, but still suffi¬ 
ciently high to hinder the metallic globule from 
solidifying. Should this, however, happen, a stronger 
flame must be employed for a moment until the metal 
is again in rotation; such interruptions should, how¬ 
ever, be avoided. The proper temperature can only be 
learned by practice, a too high temperature is still more 
injurious, causing the lead to volatilise, and, if rich in 
silver, carry some of that metal mechanically along with 
it. The litharge also, instead of remaining on the cupel 
would be absorbed by the bone ash, and as the surface of 
the metallic globule is covered by a too thin coating of 
fused litharge, some silver may be absorbed along with 
the litharge. In this operation, in order to avoid loss of 

l These precautions are very important, as the slightest trace of 
moisture in the substance of the bone ash would inevitably cause a 
spirting of the metal during the operation. 

silver, the fused globule should be always kept in con¬ 
tact with the melted litharge. 

By the above treatment, the air has free access to the 
assay, and the oxidation of the lead and associated 
foreign metals goes on rapidly. The surface of the melted 
globule, when poor in silver, shows a brilliant play of 
iridescent colours, which does not take place when very 
rich in silver. The litharge is driven to the edge of the 
globule, heaping itself up and solidifying behind and 
around it. When the globule becomes so hemmed in by 
the litharge as to present too small a surface for oxida¬ 
tion, the cupel is moved so as to be more horizontal 
(having been previously kept on an inclined position), 
thus causing the lead globule to slide by its own weight 
on one side, and expose a fresh surface to the oxidising 
action. When the lead is pure, the litharge formed has 
a reddish-yellow colour, but, if copper is present, is nearly 
black. 

In concentrating silver-lead, it must be remembered 
that an alloy of lead and silver, if in the proportion of 
about 86 per cent, silver along with 14 per cent, lead, 
when cooled slowly in the litharge behaves in a manner 
analogous to the spitting of pure silver, throwing out a 
whitish-grey pulverulent excrescence rich in silver. For 
this reason, therefore, the concentration above described 
should be stopped when the globule is supposed to con¬ 
tain about six parts silver along with one part in weight 
of lead. In case, however, this limit should have been 
exceeded, it is advisable at once to push the concentra¬ 
tion still further until the silver globule contains but very 
little lead. In practice with poor ores it is usual to con¬ 
centrate the lead until the globule is reduced to the size 
of a small mustard seed, or in rich ores to some two or 
three times that size. Upon arriving at this point, the 
cupel is withdrawn very gradually from the flame, so 
that the cooling shall take place as slowly as possible 
until the globule has solidified in its envelope of litharge. 
If cooled too quickly, the litharge, contracting suddenly, 
would throw out the globule, or even cause it to spirt; 
in such case ^it should be touched by the point of the 
blue flame so as to fuse it to a round globule, which is 
cooled slowly, as before described. The globule is now 
reserved for the next operation, for which purpose it is, 
when quite cold, extractedfrom the litharge surrounding it. 

(To be continued.) 

Analytical Notes on Cadmium, by Professor F. WoHLER. 
Separation of Catlminm from Zinc.—Add a con¬ 

siderable excess of tartaric acid to the solution containing 
these two metals. Then add solution of caustic soda 
until the reaction is decidedly alkaline, and after dilu¬ 
tion with much water keep the solution in a state of 
ebullition for several hours. Only the cadmium is de¬ 
posited. The zinc may be separated from the filtrate 
by sulphide of ammonium. 

Separation of Cadmium from Copper.—Well 
wash the precipitated sulphides, and then dissolve them 
in hydrochloric acid, to which is added chlorate of pot¬ 
ash. Precipitate the solution by an excess of potash, 
and dissolve the precipitate in hydrocyanic acid. This 
will form a solution of double cyanides, from which sul¬ 
phuretted hydrogen precipitates the cadmium, but not 
the copper. Or the solution of the sulphides may be 
treated as in the case of cadmium and zinc, and the 
filtrate containing the copper oxidised with aqua regia 
and precipitated with caustic potash. 

Copper and cadmium may also be separated by pre¬ 
cipitating the former with sulphoeyanide of potassium, 
after having first reduced it with sulphurous acid. 
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PHARMACY, TOXICOLOGY, &c. 

The New Pharmacopoeia (1867). 

In a few weeks — we hope in . time for the summer 
course at the various medical schools—will be published 
a work which, the British Medical Journal says, will 
be one of the best Pharmacopoeias extant, yielding to 
none of the foreign ones. It will, of course, by the 
criticism that it meets with abroad, reflect indirectly 
upon the present state of the higher science of che¬ 
mistry in England, and so we propose to give our 
readers an outline of the changes that have been 
made since the publication of the first national Phar¬ 
macopoeia. 

The book itself will be cheaper than the last edition 
was ; we believe the price will be 6s., and a very large 
number of copies will be prepared, as it is expected 
that another edition will not be required for some time. 

The preparation of the work has been attended with 
little cost when compared with the first British Phar¬ 
macopoeia; and it is expected that, commercially, the 
result will be a gain to the Medical Council instead 
of a loss, as before. 

The general arrangement of matter will make re¬ 
ference very easy. All the substances follow the alpha¬ 
betical order of the Latin names, so the book looks 
like a dictionary. An index is given supplementary 
to this, so that if the Latin name be not known or 
forgotten the information is supplied by a reference 
to the English names and synonyms. This, our readers 
will at once see, is a radical change from the arrange¬ 
ment of the current edition, and it certainly gives a 
much more pleasing and concise appearance to the whole. 

An addition of still greater value is a list of all the 
preparations in which the drug under discussion is con¬ 
tained, with the proportion shortly stated. This infor¬ 
mation previously was only to be obtained from the 
indices of Materia Medica manuals, or companions, &c., 
to the Pharmacopoeia. In this way most of such hand¬ 
books will become superfluous. 

Another encroachment upon what has before now 
been considered the special province of this class of 
books is the addition of the doses, “ the quantities stated 
under this head being intended to represent average 
doses in ordinary cases for adults. The doses are not 
authoritatively enjoined by the Council, and the practi¬ 
tioner must rely on his ov/n judgment and act upon his 
own responsibility in graduating the doses of any thera¬ 
peutic agents which he may wish to administer to his 
patients.” 

This will be matter of self-congratulation to the 
student, who up to this date has had of course to work 
up the doses given by the examiner in a text-book or 
otherwise, as it is well known that opinions differ much 
on the point. 

There are ninety-nine substances in this new edition 
not to be found in the previous one; these consist of 
things new and old, new drugs recommended by the 
party of progress, and pet remedies of men of the old 
school contained in the Pharmacopoeias of the different 
colleges of the United Kingdom. 

This, therefore, like so many other successful English 
institutions, is a compromise, and, indeed, a liberal spirit 
is required in this respect in the present state of medical 
science, however clear it may be that the tendency of 
scientific pharmacy and medicine is to a decrease, not an 
increase, in the number of remedies. 
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For example, if chemists show that oak-bark, elm- 
bark, catechu, &c., all and each derive their virtues from 
tannin, it would be thought that a mere statement of the 
fact would make some dozen drugs of this description at 
once obsolete. Further, when tannin is shown to be a 
glucoside, which glucoside breaks up in the human body 
into dextrine and gallic acid, the gallic acid being found 
as such in the urine, gallic acid would be supposed tb 
supersede at once the use of tannin. 

We are sorry that this rational progress should be 
interfered with by such an increase in the number of drugs. 
The Pharmacopoeia does not sin so much by commission in 
this respect as by omission; when new substances are intro¬ 
duced at such a rate, room should be made for them in 
the manner we have indicated. Four substances found 
in the last edition are omitted in this new one—black 
catechu,cocculus, ointmentof cocculus, rectified pyroxylic 
spirit. 

They may be very well spared, and we hope that, now 
that the protecting wing of medicine is taken from the 
cocculus indicus, no excuse will remain for its im¬ 
portation, and its finally finding its way into beer to 
such a large and deleterious extent. 

Two new classes of substances are now introduced for 
the first time, inhalations (prussic acid, chlorine, conia, 
creosote, iodine); glycerines (carbolic acid, gallic acid, 
tannic acid, starch, borax) ; while the essences are re¬ 
stored from the Dublin (anise and peppermint), and the 
vinegars (Spanish fly and squills) from the London Phar¬ 
macopoeias respectively, omitted in the first British Phar¬ 
macopoeia. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, April 3, 1867. 
One of the greatest curiosities of the Universal Exposition, 
opened on Monday last, is the laboratory of the Imperial 
Commission, constructed quite near the entrance at the side 
of the Pont d’Jena. It is under the special direction of 
M. Grandeau, one of the organisers of Class 44 (Produits 
Chimiques et Pharmaceutiques), with the collaboration of 
MM. Sainte-ClaireDeville, Debray, Troost, Captain Caron, 
Schloessing, &c. A portable gasometer, after the system 
of M. Jouanne, gives oxygen gas furnished by the ap¬ 
paratus of M. Tessie de Mothay for the Drummond or 
Carlevaris lamp, or for the oxyhydrogen lamp of M. 
Schloessing, of which M. Wiesnegg, No. 5, Place de la 
Sorbonne, makes at present excellent models. The Im¬ 
perial Commission has decided that the laboratory shall 
be placed at the disposition of all the metallurgical 
chemists, &c., who may require to make experiments or 
assays. It is from this laboratory that will be procured 
for our lecture-hall the oxygen gas which is to serve for 
the supply of the magnesia lamp. 

Mr. Sterry Hunt, who is at this moment in Paris, where 
he represents Canada at the Universal Exhibition of 1867, 
has informed us of a considerable progress that has taken 
place recently at Boston, U.S., in the heating of steam 
generators. In this new and curious method the coal is 
reduced to a very fine dust, and is blown or injected by 
a current of compressed air into the furnace, where it 
burns with a very intense flame. By this means nothing 
is lost, and the production of steam is much greater. It 
is astonishing that no one has thought of making use in 
this way of the immense quantities of coal-dust which are 
now annually wasted at the pit’s mouth. 

We return to the subject of the production of oxygen 
gas by the decomposition of sulphuric acid ; and this re¬ 
minds us principally that, in itself, and independently of 
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the essential perfections that it can receive, the process has 
come before the public in the form in which it had been 
applied formerly by MM. Peligot and H. Sainte-Claire 
Deville. One of these essential improvements, discovered 
and patented by M. Tessie de Mothay, consists of—i, de¬ 
composing sulphuric acid by making it fall, at a tempera¬ 
ture of more than 1500° C., upon a thick layer of sulphate 
of alumina, which is decomposed at nearly the same tem¬ 
perature, and protects at the same time the metallic vessel 
in which the decomposition is effected ; 2, to conduct the 
mixture of oxygen and sulphurous acid thus disengaged 
through carboys containing magnesia at the most favour¬ 
able temperature for its combination with the sulphurous 
acid separated; or else by forming sulphite of soda, in 
which operation it is absorbed in such a manner that it 
can be despatched to any distance, and can serve, instead 
of pyrites, for the disengagement of sulphurous acid ready 
to be converted into sulphuric acid in the leaden chambers. 
The process thus put in practice of the preparation of 
oxygen by sulphuric acid, although theoretically inferior 
to that by the manganate of soda, becomes truly a branch 
of industrial art, and can be applied in various ways. 

M. Z. Roussin has called our attention to a barefaced 
fraud practised for some time past on soaps with potash 
bases, called soft soaps, black soaps, green soaps, which are 
employed daily in the pharmaceutical and veterinary arts, 
and for domestic purposes. Out of sixteen samples of soft 
soaps procured at hazard at different shops in Paris, M. 
Roussin found 10, 20, and often 25 per cent, of fecula of 
inferior quality, not to be detected by simple inspection. 
The difference of price between the feeulte of bad quality 
and the soft soaps sufficiently explains the motive for this 
adulteration. The feculse, in fact, are sold at 20 to 45 fr. 
theioo kilogrammes, while the price of pure soft soaps is 
from 60 to 70 fr. In order to ascertain the presence of 
the fecula, all that is necessary is to press between the two 
glass discs of a microscope a little soft soap about the size 
of the head of a pin. Hundreds of amylaceous granules 
appear under the magnifying power, most of them being 
swollen. If it is required to know the proportion of 
fecula mixed with the soap, take 10 grammes of soap, and 
dissolve it cold in 30 or 40 cubic centimetres (3 or 4 centi¬ 
litres) of alcohol of 85 per cent. The pure soap is dissolved, 
and the fecula is deposited. This, when dried, is in the 
state of a pulverulent mass, of a grey colour, that can be 
weighed, and which, boiled with water and brought into 
the state of starch, colours enormous quantities of water 
when a solution of iodine is added. 

On the subject of the nodules possessed by the Comte 
de Douchet, which have the same composition as anthracite 
and the hardness of the diamond, and even greater, since 
they are able to scratch the latter, M. Charles Mbne 
reminds us of the experiments he made upon an anthracite 
coal from Creuzct, the composition of which is —carbon 
0*982, hydrogen 0*002, oxygen 0*004, ash 0*012. Heated 
to a high temperature and for a long time in a crucible in 
the middle of a coke furnace, this black diamond takes a 
metallic lustre, of a remarkable character, in pieces which 
have the sp. gr. 1*637, and which scratch and cut the 
hardest glass. Since the presentation of these nodules to 
the Academy of Sciences, M. de Douchet has been informed 
by an English gentleman that he had seen similar speci¬ 
mens in Australia. We shall examine the products of 
that wealthy and industrial English colony, as shown in 
our Exhibition, and acquaint our readers with the result. 

Cement.—Alum and plaster of Paris well mixed 
togetner with water, and used in the liquid state, will 
form a \ery useful cement. It will be found handy in the 
laboiatory for many purposes. It forms a very hard 
composition, and for fixing the brasses, &c., on paraffin 
lamps nothing could be better. 

THE INAUGURATION OE THE PARIS 
EXHIBITION OE 1867. 

(From our Special Correspondent.) 

The ceremony of the opening on Monday last was 
attended with the greatest success as regards weather and 
the punctuality of the imperial and royal personages, the 
officers of the commission, &c. Favoured by a brilliant 
sunshine, it took place in the presence of 100,000 persons 
in the building and park; the heights of Trocaders were 
also crowded with spectators. 

The galleries of the Exhibition, for it can no longer be 
called a palace, do not present the wonderful and magic 
effect of the naves of the Crystal Palace at Hyde Park in 
1851, and which now crowns the Sydenham hills ; neither 
do' they in any way resemble the Palais de lTndustrie in 
the Champs Elysees, and its annexes at the river side, 
which displayed a considerable area, yet deficient in ensem ble 
and purpose; nor have they the shapeless and almost ridicu¬ 
lous outward form of the 1862 building at Kensington, 
redeemed, however, by the incontestably excellent in¬ 
terior arrangement. The galleries of 1867 present a new 
and original feature, and can be compared to no other build¬ 
ing of the same nature; their appearance is monumental 
enough and ^worthy of containing the great industrial 
riches placed within its walls, and the arrangement 
described below is -well adapted to their noble destina¬ 
tion. The exterior has the form of an immense elliptical 
circus 490 metres long by 380 wide. It encloses 10 con¬ 
centric galleries, ranged round a central garden containing 
about an acre and a quarter. These galleries are traversed by 
radiating alleys, of which those from north to south and 
from east to west form wide and extensive promenades. 
Each of the galleries is filled with products of a certain 
class. Thus we have—1. Works of art; 2. Materials 
and application of the liberal arts; 3. Furniture and 
other household objects; 4. Clothing and other personal 
objects; 5. Raw produce of manufacturing industries; 
6. Apparatus and processes of the common arts ; 7. Food, 
natural and preserved, and the processes of preparation ; 
8. Living products and specimens of horticu ture. 

Tne mode of distribution and of attribution of the 
circular galleries is very simple and ingenious. The outer 
circle [machinery) is 25 metres high by 35 wide, and is 
furnished with a broad middle platform about 20 ft. from 
the ground, from which all the machinery can be seen 
admirably. The building is to be ventilated by the system 
of M. Mondesir and Perigault’s double fan, giving 70*0,000 
cubic metres of air per hour. 

# The general masonry of the galleries and their founda¬ 
tions absorbed 50,000 cubic metres of materials; the 
framing used 13,500 tons of cast and wrought iron, and 
53,000 square metres of thin boards for zinc roofing. It 
is almost incredible that this vast establishment was 
erected in about a year. M. Krantz, the now—and for 
ever—celebrated contractor of the Imperial Commission, 
was obliged, for the whole of this time, to design during 
the night what was to be built the following day. It is 
much to be regretted that heaps of irregular constructions, 
&c., completely hide the Exhibition building viewed from 
the Pont cl’Jena, opposite the principal entrance ; the 
buildings, also, for the hydraulic machines contribute not 
a little to this lamentable effect. 

The ministers, the diplomatic corps, the members of 
the Household of their Imperial Majesties and High¬ 
nesses, the leading members of the Senate, the Legislative 
Assembly, and the Council of State took their places in 
the French gallery of the works of art; the persons in¬ 
vited by the Imperial Commission, the foreign commis¬ 
sioners, and the representatives of the Paris press filled 
the saloon of the exotic works of art. Our entrance card 
of invitation led us to the saloon No. (paintings, sculp- 
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ture, and engraving of the States of the Church). At the 
entrance is a statue, nearly of full size, of Napoleon I., 
due to the chisel of the Milanese artist Yicenzo Valla, 
andbearing the following mournful inscription:—“ The last 
days of Napoleon the First: depicted on the features are 
desolation and grief painfully startling.” 

While waiting for the cortege, we had an opportunity of 
admiring the meteorograph of the R. M. Secchi, Director 
of the Roman College Observatory, the principal scientific 
instrument in the building. This apparatus is unique of 
its kind in the whole world ; wonderfully combined by 
the illustrious Professor, ■well constructed by M. Brassart, 
a Roman artist, worked by an electric clock made by 
M. Detouche, it enregisters, perpetually and automatically, 
day and night, the indications of all the instruments with 
which it is in communication, such as the barometer, ther¬ 
mometer, psychrometer, anemometer. Thus the observer 
finds it records every morning, week, or month faithfully 
and continuously inscribed. During our inspection of this 
instrument, the Baron de Havelt, Pontifical Commissioner, 
took this learned Jesuit away to present him to His Majesty 
the Emperor. Let us remark, also, the very remarkable 
works of art arrived from Rome : the painting of the Gate 
of Milan, by Mancinelli; the Prodigal Son, by M. Possy ; 
three mosaics of middling dimensions, yet' of incomparable 
beauty, by artists of the Vatican, and representing a head of 
St. Peter, the Virgin in the Chair by Raphael, the Virgin 
and the Infant Jesus by Sasso Ferrata ; apiece of sculpture 
representing a man and woman endeavouring, by climbing 
a rock, to escape the waters of the Deluge ; another repre¬ 
senting a little boy giving to a young girl his dove, and 
many others too numerous to mention. The sculptures of 
M. Lucardi and the Contessa de Colonna (exhibiting 
under the name of Marcello) also expose some fine works, 
which received marked attention from their Majesties 
during their passage. 

The Emperor and Empress left the Tuileries at i .45 pan., 
and arrived at the principal entrance of the Exhibition at 
2 p.m. exactly. They were received, on alighting, by the 
Princess Mathilde, the Prince of Orange, the Count of 
Flanders, the Due de Leichtenberg, and the Prince and 
Princess Murat. 

At the door of the great vestibule they were received by 
the Imperial Commissioners and the Ministers, the Prefect 
of the Seine, Marshals, &c., and, preceded by the Com¬ 
mission, formed a cortege, which visited the building, after 
which it was open to the public. The entrance price for 
the day was 20 francs ; it is to be 5 francs till Monday, 
April 8. 

PROCEEDINGS OF SOCIETIES. 

„ CHEMICAL SOCIETY. 

Saturday, March 30. 

Professor W. A. Miller, M.D., V.P.R.S., President, 
in the Chair. 

At this the anniversary meeting of the Society there was 
an unusually large attendance of Fellows. 

The President read a report of the proceedings of the 
pa3t year, from which it appeared that the finances and 
general condition of the Society were in a very flourishing 
condition. The present number of Fellows was 499, 
against 482 last year, and three foreign members had been 
added to the list, making in all 40, which is the full com¬ 
plement. It had been found necessary to remove, accord¬ 
ing to the Society’s fourth by-law, and for non-payment 
of subscription, fourteen members; seven others have 
resigned, and the list of deceased Fellows included as 
many as eleven. These were Dr, James Allan, Mr. James 

Barrett, Mr. Thomas De la Rue, Mr. E. A. Hadow, Mr. 
W. M. Hindmarch, Q.C., Mr. Fearnside Hudson, Mr. 
Simeon Stoikowitsch, Mr. Edward Swann, Mr. John 
Mercer, F.R.S., Mr. Percival Johnson, F.R.S., F.G.S., 
and Major James AVhitmore. Obituary notices of nearly 
all the deceased members were read. During the past year 
no less than fifty-four papers had been communicate d to 
the Society, and four special lectures delivered by Prof. 
G. Carey Foster, Mr. Vernon Harcourt, Dr. Debus, and 
Dr. Matthiessen respectively. \ool. had been voted for 
the purchase of books on the library account, and the 
Council had now under consideration a proposal for raising 
the-standard of qualification for Fellowship. 

The Treasurer then presented his financial statement, 
which had been certified by the auditors and showed a 
balance at the bankers’ of 802?., besides an increased 
investment, now amounting altogether to 1800/. Govern¬ 
ment Consols. The receipts of the Society amounted to 
1848J. 16s. id., including the last year’s balance of 
762?. 8s. 1 id. The expenses amounted to 1046^. 12s. 5d.} 
including purchase money of 500^ Three per Cent. 
Consols. The outstanding subscriptions were estimated 
at 2501. 

The election of officers for the year ensuing was then 
proceeded with, Messrs. E. C. Nicholson and Alfred Smee 
being appointed scrutators. The result of the ballot was 
declared to be exactly in accordance with the printed pro¬ 
gramme of changes proposed by the Counci], and the 
following officers were duly elected For President 
Warren De la Rue, Ph.D., F.R.S. Vice-Presidents (who 
have filled the office of President): Sir B. C. Brodie, 
F.R.S., C. G. B. Daubeny, M.D., F.R.S., Thomas Graham, 
F.R.S., A. W. Hofmann, LL.D., F.R.S., W. A. Miller, 
M.D., F.R.S., Lyon Playfair, Ph D., C.B., F.R.S., A. W. 
Williamson, Ph.D., F.R.S., Colonel Philip Yorke, F.R.S. 
Vice-Presidents: F. A. Abel, F.R.S., Walter Crum, F.R.S., 
J. H. Gladstone, Ph.D., F.R.S., John Stenhouse, LL.D., 
F.R.S. Secretaries: William Odling, M.B., F.R.S., 
A. Vernon Harcourt, M.A. Foreign Secretary : E. Frank- 
land, Ph.D., F.R.S. Treasurer : Theophilus Redwood, 
Ph.D. Other Members of Council: F. Crace Calvert, 
F.R.S., J. Lothian Bell, Dugald Campbell, W. Crookes, 
F.R.S., F. Field, F.R.S., David Forbes, F.R.S., G. C. 
Foster, A. Matthiessen, Ph.D., F.R.S., H. M. Noad, 
Ph.D., F.R.S., W. J. Russell, Ph.D., Maxwell Simpson, 
Ph.D., F.R.S., J. A. Wanklyn. 

A vote of thanks to the President for his services in the 
chair during the past year was moved by Mr. Alfred 
Smee, seconded by Mr. C. Greville Williams, and 
carried unanimously. 

The retiring President, who was "warmly applauded, 
acknowledged the support he had uniformly received both 
from his brother officers in the Council and the members 
attending the meetings. Dr, Miller briefly referred to the 
circumstance of his having been a fellow-student with 
Mr. Smee at King’s College thirty years ago. 

Professor J. A. Wanklyn proposed, and Mr. J. New- 
lands seconded, a vote of thanks to the other retiring 
officers, and also to the treasurer and secretaries, for their 
services during the year. 

Dr. Odling spoke in acknowledgment, and briefly ex¬ 
plained the principles upon which the Council proceeded 
to draw up the list of officers proposed for election. There 
were usually five retiring members—viz., one vice- 
president, and four ordinary members of Council. This 
year Dr. Stenhouse, the senior vice-president, remains, 
because Dr. De la Rue leaves that office to become presi¬ 
dent. Of the four members of Council two will retire 
by seniority, and two by least attendances. According to 
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this arrangement Dr. Hugo Miiller and Dr. Debus (one 
town and the other country member) have necessarily gone 
out, whilst Dr. Letheby and Mr. Hadow (deceased) have 
given the other two places. Five vacancies thus created 
have been filled as follows :—Dr. J. H. Gladstone has 
become a vice-president, and Dr. A. Matthiessen an 
ordinary member of Council; there were besides three 
newly-elected members who have never served before— 
one from Newcastle, Mr. J. Lothian Bell, had a claim 
from the fact of his having stimulated the production of 
sodium and aluminium, besides according a magnificent 
reception to the chemists during the visit of the British 
Association. Mr. David Forbes was eminent as a minera- 
logical chemist, and would doubtless have been elected 
into the Council before but for the circumstance of his 
having been so long away from this country. And, 
finally, Professor J. A. Wanklyn was a good representa¬ 
tive of pure chemistry, and an industrious worker in the 
science. 

Other votes of thanks were passed in favour of Mr. 
H. Watts, librarian and editor of the journal, and also to 
the scrutators for their aid on this occasion. The meeting 
was then adjourned until April 4. 

ROYAL INSTITUTION OF GREAT BRITAIN. 

Friday, March 29, 1867. 

Professor Frankland “ On the Water Supply of the 
Metropolis.” Professor Frankland gave a long and 
interesting lecture on the above on Friday last, commen¬ 
cing with the subject of cholera epidemics. The lecturer 
spoke of the influence of the water supply both on the 
amount and the severity of the disease. He illustrated 
the first bv the extent of the disease in Manchester, 
supplied by the springs of Derbyshire, and the second by 
the comparison of the mortalities of the former epidemics, 
when the Thames water was taken below Battersea Bridge, 
as compared with that of last year, when all the Thames 
water used by the metropolitan companies was taken from 
the river at Teddington Lock. A very different effect 
resulted from the use of the water from the Old Ford 
reservoir of the East London Company. The influence 
of this water upon the mortality of the immediate district 
being suspected by the Registrar-General, an examination 
had been proposed to the lecturer, who had demonstrated 
that, by infiltration of the soil by impure matter, the water 
must have been affected. This was amply confirmed when 
the reservoir was emptied by pumping. Nine companies 
now supply to the metropolis 108,000,000 gallons of water 
daily, but little idea of the vast volume of water is given 
by mere figures. Its storage would require a reservoir of 
the size of Westminster Hall, with its walls raised to a 
height of 1070 feet—more than three times as high as the 
Victoria Tower. Five of these companies took about half 
of the whole supply from above Teddington Lock, two of 
them (East London and New River) used the Lea, while 
the Kent and South Essex obtained theirs from artesian 
wells and springs. The metropolitan daily supply is at 
present 30 gallons per head. 

There are five different schemes that have at present 
been proposed for a better supply:—1st. That of Mr. 
Bateman, from the sources of the Severn. 2nd. That of 
Messrs. Hemans and Hassard, from the lakes of Cumber¬ 
land and Westmoreland. 3rd. That of Mr. Telford 
Macneil, from the district of the Bagshot sands, with 
a natural filtration through the sands. By the 4th 
scheme, from the sources of the Thames, by large 
reservoirs, with a larger supply than at present. The 5th 
from the hills of Derbyshire and Stafford, from the slope 
opposite that by which Manchester is at present supplied. 

Of the last three schemes the lecturer said that too little 
was known of their details for them to be discussed. 
The quality of the water was not known to him, and the 

lecturer wished to confine himself to the chemistry of the 
water, and leave out of question the engineering details. 

Mr. Bateman’s supply was from the sources of the Severn. 
From the moisture of the Atlantic and the height of the 
surrounding hills, the rainfall here is very great, being 
from 90 to 150 inches per annum. The supply by this 
means would be 120,000,000 gallons daily, 12,000,000 
gallons in excess of the present supply, and the supply 
would be constant; the length of the aqueduct would be 
182 miles, and the cost would be 8,600,0007. This might 
easily be paid by a rate of lOd. in the pound on the metro¬ 
polis. The lecturer found that at present he paid at the 
rate of Is. 5d. in the pound for his water supply, so there 
would be no grievance on the score of cost. The water 
of Bala Lake was a specimen of this supply, and it would 
be superior to any in England as regards purity, and not 
inferior even to that of Glasgow at the present time. 

The Westmoreland district would be the source of 
Messrs. Hemans and Hassard’s supply. The lecturer 
found by reference that here a dry day was the exception. 
Of the 365 days of the year, it rained on 229 and 243 days 
respectively at two of the localities in the district, while 
at Borrowdale the number of rainy days was no less than 
332. This water was received and stored in natural lakes. 
Three of these would be used—viz., Ulles water, Thirlmere, 
and Haweswater. 

The lecturer did not think that the beautiful scenery of 
the district would be interfered with by the necessary 
works. In favour of the scheme it might be stated that 
no large reservoirs would be required, but this saving was 
more than counterbalanced by the large amount of tun¬ 
nelling that would be necessary. He did not think 
himself justified in giving opinions on the engineering 
points of the scheme, but he must mention that one such 
tunnel would be eight miles in length ; the. distance from 
the metropolis would be 240 miles. It would not be 
necessary to alter the beds of the lakes, but embankments 
would be required to adapt them for reservoirs. 200,000,000 
gallons would be daily supplied to the metropolis, and 
50,000,000 would be allowed for the large towns along the 
course of the aqueduct. The cost was greater than that 
of the other plan, being 12,200,0007., and the rate required 
would be equivalent to Is. Id. in the pound ; this also is 
less than the present cost. 

The quality of water from both sources of supply was 
excellent, and the preference could be given to neither. 
Specimens of both were exhibited on the table, taken 
during times of flood. 

In reference to the chemical quality of the present supply, 
the lecturer said that the impurities are of two kinds— 
1st, those mechanically suspended only, and capable of 
removal by filtration ; 2nd, those that are dissolved in the 
water. The quality of all the metropolitan waters varied 
in this respect from slight differences of filtration and 
storage by the various companies. The New River water 
was very similar to that of the Thames in February last 
as regards impurity, but the Kent water on evaporation 
gave a greater residue in each case. Large diagrams with 
comparative curves illustrated the matter that was expelled 
from water by temperature. The water of 1866 was much 
purer than that of 1865. Of the matters expelled by heat 
there were— 1st, organic matter ; 2nd, products of decom¬ 
position of certain salts, chiefly nitrates and nitrites ; 3rd, 
ammonia and other volatile bodies. The process of igni¬ 
tion to drive off the organic matter and ammonia was 
shown by the lecturer, but there might be more organic 
matter in water than was shown by ignition. This manner 
of determination had long been thought unsatisfactory by 
chemists, and a more definite test was sought by the use 
of permanganate of potash, which was decolorised by 
organic matter. It was generally supposed that it would 
oxidise all organic matter in water. Some chemists even 
have used it as an absolute test. But, by definite experi¬ 
ments made by the lecturer, this method of estimation 
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is shown to be worthless. 3 grains of each of the follow¬ 
ing organic substances were introduced into some distilled 
water, and the permanganate test only estimated the fol- 
lowing amounts :—• 

Amount contained. 
Amount estimated by 

permanganate. 

Gum arabic. . 3 grains •082 grains 
Cane sugar . • 3 '051 >> 
Starch • 3 '114 >» 
Gelatine • 3 >> '634 
Creatine • 3 »» ’O64 ,, 
Alcohol • 3 »» '074 »» 
Urea . • 3 >> •074 >> 
Oxalic acid. • 3 » 2^98 ,, 

The only correct result being given by oxalic acid, the 
standard deoxidiser used. The same fact was illustrated 
to the audience by several large vessels containing water 
with various kinds of organic matter, and a definite 
measure of the permanganate was added to each until 
there was discoloration, when another measure was added, 
&c. The vessel that required most measures was a sample 
of water without any organic impurity whatever. These 
grave defects attending the above system induced him, 
with the valuable assistance of Mr. Armstrong, to replace 
it by a more precise and definite method. By these deter¬ 
minations they estimated the amount of organic matter, 
and also the hardness. They first determined the carbon 
and hydrogen by the ordinary methods ; then the total 
nitrogen in the substance ; then the nitrogen of the nitrates 
and nitrites separately; finally the nitrogen of the am¬ 
monia ; and then deduced from these determinations the 
nitrogen of the organic matter. This nitrogen has long 
been insisted upon as of grave importance, but the sug¬ 
gestion before the present time had never been acted upon. 

By tabulated results obtained by the above methods we 
could trace the history of the sewage contained in the 
water, past or present. As it travels along the stream, 
the carbon and hydrogen of the original impurity dis¬ 
appear by oxidation, forming water and carbonic acid, 
but the nitrogen is left like a skeleton, and from it we 
can trace its history. That which has been oxidised by 
the stream appears as nitrates and nitrites, and the amount 
still existing as organic nitrogen is found by deducting 
this from the sum total. An allowance has to be made 
for the nitrates and nitrites contained in ordinary rain¬ 
water ; and when this correction was made, and the test 
applied to the metropolitan waters, not a trace of organic 
nitrogen was to be found. These results must be con¬ 
sidered as very satisfactory. * A history of the water is 
thus obtained by its nitrogen. The hardness was deter¬ 
mined by the usual soap test. Hardness is caused by the 
salts of magnesia and lime, but chiefly in London water 
by the lime dissolved by the carbonic acid in the water. 
This was illustrated by passing a current of carbonic acid 
through a vessel of lime-water. From this hardness a 
difficulty in washing the body is found, from the deposi¬ 
tion in the pores of the skin of the insoluble stearate of 
lime. On entering a new district we can thus at once 
tell whether the water is hard or soft, by noticing the 
manner in which the people wash their hands. If the 
water be hard, they take their hands out of it to cleanse 
them from the curdling of the soap, but if it be soft the 
hands are kept and washed in the water. In conclusion, 
the lecturer said that, as it would be some time before any 
scheme could be available, it was most desirable, in the 
meantime, both to reduce still further the organic matter 
in water, and to obtain a constant supply. In fulfilling 
both of these requirements he could see no difficulty. 

* Sewage contamination of water in 100,000 parts as estimated in 
1866:— 

February. March. 
Chelsea . 2420 .. 2565 
West Middlesex ,. ,. 2639 .. 2205 

ACADEMY OF SCIENCES. 
(From our own Correspondent.) 

March 25, 1867. 
M. Emile Duchemin communicated at the last meeting 
some very important observations on a thunder-stroke at 
Fecamp. The electric fluid did not spare the lighthouse, 
furnished with a lightning conductor, more than the houses 
in the town which were not thus provided. The gigantic 
electric spark passed through the tower, breaking everything 
in its course, even as far as the marble pavement, which it 
smashed before entering the earth. The evident cause of 
the inefficiency of the lightning-conductor was that its 
extremity was plunged into a cistern of waterlined by a 
thick coating of Portland cement. 

M, Pouillet warmly thanked M. Duchemin, and declared 
that the chain was never put with his consent into a spot 
simply humid. 

M. Guerin Menneville read a note on the eggs of silk¬ 
worms laid in South America, in Chili or Peru, and which 
possess the singular character of not being hatched for two 
years after being laid. On this occasion he ascertained 
that certain silkworms infected by the corpuscles dis¬ 
covered by M. Pasteur had given good results, whereas 
the eggs without corpuscles have failed; so that the 
only way of being sure of the good quality of the eggs is 
to obtain them from a country in which the epidemic has 
not broken out in the silkworms. 

M. Darreste concluded, from the observations of 
monstrosities, that certain individual deformities can 
become the starting-point of an animal race; or, at any 
rate,-that animals can be produced in the domestic line, 
presenting certain anomalies which reproduce very cor¬ 
rectly the anatomic characters of another race. M. Andr6 
Sanson protests against these combinations, and considers 
each species as absolutely fixed—that its characteristic is 
the reproduction of a determined type, as that of the 
species is of indefinite reproduction. 

M. Dumas read a note upon the two masses of meteoric 
iron sent to the Museum of Natural History from North 
America; one is that sent from Mexico by Marshal 
Bazaine. These specimens of meteorological iron are 
remarkable by their white hue, softness, and the brilliant 
polish it takes. 

M. Regnault presented, in the name of M. Deleuil, an 
excellent air-pump, of double action, exhausting and 
condensing, capable of creating a vacuum of one millimetre, 
also compressing to the pressure of five atmospheres. 
This unexpected success has been obtained by the applica¬ 
tion, under very improved conditions, of the system in 
which the piston is free and without any packing except 
a layer of air which separates it from the barrel of the 
pump. This layer of air is now only the xooo<yth part of 
an inch ; but M. Deleuil makes it very long by giving to 
the piston a length equal to three of its diameters. Its 
efficiency as an exhauster is thus greatly increased; the 
machine makes almost a complete vacuum, and preserves 
it indefinitely without the necessity of taking any of the 
parts asunder. The heat disengaged is not appreciable, or 
is reduced to that of the compression of the air. By making 
use of a thick pump barrel, M. Deleuil can obtain a 
pressure of eight to ten atmospheres. M. Pegnault. explained, 
and commented upon, the great progress realised by this 
experienced French instrument-maker—the more important 
as the use of the vacuum and of compressed air is every 
day becoming more general in the industrial arts. 

M. Le Verrier announced that M. Gallos, director of 
the Observatory at Breslau, had determined the identity of 
the orbit of one of the swarms of shooting stars of April, 
of which the radiant point is well defined, with the comet 
of 1861. - 

Owing to the opening of the Paris Exhibition, the 
weekly meeting of the Academy was postponed from 
Monday to Tuesday last. Our report of the meeting 
arrived too late for insertion in this number. 
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NOTICES OP BOOKS. 

Chemistry, Inorganic and Organic. With Experiments and 

a Comparison of Equivalent and Molecular Formulae. 

By C. L. Bloxam, Professor of Practical Chemistry in 

King’s College, London, &c., &c. 8vo. 1867. Churchill 

and Sons. 

Two courses are open to the writer of the present day in 

the construction of an elementary treatise on chemistry. 

He may choose as his first object the presentation of a 

clear and comprehensive account of the modern theories 

by which the facts of the science are classified ; or, regard¬ 

ing facts as of more importance than theories, he may 
assign to the latter a subordinate importance in his book, 

and strive mainly to incorporate the greatest possible 

number of those facts which he deems most important to 

his readers. Both classes of books are in the highest 

degree useful; but the method proper to each of them is 
essentially distinct. Few will venture to deny in the 
abstract that a systematic and scientific arrangement is 
best; but such an arrangement involves the devotion of 
so much space to theory and the description of so many 
compounds which are unimportant in themselves, and are 
simply interesting from their structural relations, that, 
unless the book is to be a very large one, practical details 
are sure to suffer. 

Professor Bloxam has given us a most excellent and use¬ 
ful practical treatise. His 676 pages are crowded with facts 
and experiments, nearly all well chosen, and many quite 
new even to scientific men. He has the happy art of 
selecting the precise points which are likely to be useful to 
his readers, and describes them clearly in few words, with¬ 
out the omission of anything important. No faculty could 
be more important in a writer. How often do we meet 
with pretentious works published at four times the price 
of this one, in which a woful experience has taught us 
that we can always find everything except just the thing 
we want to know ! Every one has in his library a dozen 
such books, and he soon learns to look upon them with scorn 
and aversion. On the other hand, we all know compara¬ 
tively small works, which are kept always at hand, and to 
which we turn hopefully, even after failure in the pages of 
a bulky rival. It is high praise to say that Professor 
Bloxam’s book will rank with such favoured friends, but 
we believe ourselves perfectly safe in asserting it. It is 
astonishing how much important information he often 
conveys in a few paragraphs. We might quote fifty 
instances of this, but will content ourselves with one or 
two as samples. Here is a portion of the author’s account 
of the sulphuric acid manufacture :— 

“ The sulphuric acid is allowed to collect on the floor of 
the leaden chamber until it has a sp. gr. of r6, and con 
tains 70 per cent, of oil of vitriol, II0,S03. If it were 
allowed to become more concentrated than this, it would 
absorb some of the nitric oxide in the chamber, so that it 
is now drawn off. 

“ This acid is quite strong enough for some of the appli¬ 
cations of sulphuric acid, particularly for that which con¬ 
sumes the largest quantity in this country—namely, the 
conversion of common salt into sulphate of soda, as a 
preliminary step in the manufacture of carbonate of soda. 
To save the expense of transporting the acid for this pur¬ 
pose, the ‘ vitriol chambers ’ form part of the plant of the 
alkali works. 

“ To convert this weak acid into the ordinary oil of 
vitriol of commerce, it is run off into shallow leaden pans 
set in brickwork, and supported on iron bars over the flue 
of a furnace, where it is heated until so much water has 
evaporated that the sp. gr. of the acid has increased to 
172. The concentration cannot be carried further in 

leaden pans, because the strong acid acts on the lead and 
converts it into sulphate— 

2H0,S03 + Pb = Pb0,S03+ 2HO +S02. 

“ The acid of 172 sp. gr. contains about 80 per cent, 
of true oil of vitriol HO,SOs, and is largely employed for 
making superphosphate of lime, and in other rough 
chemical manufactures. It is technically called ‘ brown 
acid,’ having acquired a brown colour from organic matter 
accidentally present in it. 

“ To convert this brown acid into commercial oil of 
vitriol, it is boi’ed down, either in glass retorts or platinum 
stills, when water distils over, accompanied by a little 
sulphuric acid, and the acid in the retort becomes colour¬ 
less, the brown carbonaceous matter being oxidised by 
the strong sulphuric acid, with formation of carbonic and 
sulphurous acids. When dense white fumes of oil of 
vitriol begin to pass over, showing that all the super¬ 
fluous water has been expelled, the acid is drawn off by 
a siphon. 

“ The very diluted acid which distils off is employed in¬ 
stead of water on the floor of the leaden chamber.”—P. 205. 

Details like these, abundant in all parts of the book, 
are particularly numerous in the descriptions of “ the 
various substances employed in warlike stores ; ” and the 
accounts of gunpowder, guncotton, the metallurgy of 
iron and copper, the manufacture and properties of 
chlorate of potash, &c., leave nothing to desire. The 
section on gunpowder, which occupies fourteen pages, is 
particularly clear and complete. 

But there is probably nothing in the book which will 
interest the practical chemist so much as the descriptions 
of lecture experiments which occur in almost every page. 
Every lecturer knows how constantly and eagerly he is 
compelled to look out for new experiments, 'lhe old ones 
become so hackneyed—we become so tired of the time- 
honoured charcoal in oxygen, and sugar turned into char¬ 
coal—that, were it only for our own sakes, we should hail 
any modification with delight. As a first-rate lecturer, 
Professor Bloxam has improved and altered the stock 
experiments until in some cases we hardly know them 
again'. He is fertile in “ dodges,” and often illustrates a 
familiar fact by an experiment so simple and yet so pretty 
that we wonder we had not thought of it before. We 
will venture to quote a few which strike us, though it is 
very possible that some of them may have been borrowed 
by our author. It will be seen that some are but slight 
modifications of very familiar experiments. 

Here is one which was first employed, we believe, by 
Professor Bloxam in a lecture at the Royal Institution some 
time ago 

“ By exposing a fragment of recently calcined wood 
charcoal under a jar filled with hydrosulphuric acid gas 
for a few minutes, so that it may become saturated with 
the gas, and then covering it with a jar of oxygen, the 
latter gas will act on the former with such energy that the 
latter will burst into vivid combustion. The jar must not 
be closed air-tight at the bottom, or the sudden expansion 
may burst it.”—P. 58. 

Many pretty illustrations of the nature of flame are 
given. We select three very simple ones :— 

“ Over an ordinary candle flame 
(Fig. 1) a tube may be adjusted 
so as to convey the finely divided 
carbon from the luminous portion 
of the flame into the flame of 
hydrogen, -which will thus be 
rendered as luminous as the candle 
flame, the dark colour of the car¬ 
bon being apparent in its passage 
through the tube.” 

“ A bottle furnished with two 
straight tubes (Fig. 2) is con¬ 
nected with a reservoir of hydro¬ 
gen, One of the tubes is pro- 
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vided with, a small piece of wider 
tube containing a tuft of cotton 
wool. On kindling the gas at the 
orifice of each tube, no difference 
will be seen in the flames until a 
drop of benzol (C12H6) is placed 
upon the cotton, when its vapour, 
mingling with the hydrogen, will 
furnish enough carbon to render 
the flame brilliantly luminous.” 

“A quart glass globe with 
three necks is connected at A 
(Fig. 3) with the gas pipe [coal- 
gas] by a vulcanised tube. The 
second neck (B) at the upper part 
of the globe is connected by a 
short piece of vulcanised tube 
with a piece of glass tube about 
-§ inch wide, from which the gas 
may be burnt. Into the third 
and lowermost neck is inserted, 
by means of a cork, a thin brass 
tube C (an old cork-borer) about 
i inch in diameter. When the 
gas is turned on, it may be lighted 
at the upper neck, and if a lighted 
match be then quickly thrust up 
the tube C the air which enters 
it will take fire and burn inside 
the globe.”—Pp. 94-95. 

The next experiment we will 
quote is analogous to the last, and 
might well accompany it in a 
lecture : — 

“ If a little chlorate of potash be melted in a deflagrat¬ 
ing spoon, and plunged into a bottle or flask containing 
coal-gas, the salt burns with great brilliancy, its oxygen 
combining with the carbon and hydrogen in the gas, which 
becomes in this case the supporter ofcombustion."—P. 158. 

Our readers will not have failed to notice in these 
short extracts the extreme conciseness and clearness of 
Professor Bloxam’s style. Ke writes very much as he 
lectures, and we can hardly give higher praise. 

The old equivalents are adopted throughout the book, 
though the new system is described and used here and 
there for special purposes. The author tells us in his 
preface that he adopted this course from the difficulty of 
deciding which of the more advanced systems now employed 
b)r chemists was entitled to a preference. With regard to 
formulae, this difficulty is no doubt most formidable, and 
every teacher who cares for his pupils’ interest must, 
unless he be a very firm adherent of some one system, 
look upon it with anxiety and doubt. But this does not 
extend to the use of atomic weights, and when we con¬ 
sider the great advantages of a general agreement upon this 
latter point, we cannot but regret that Professor Bloxam 
has thought it right to retain the old numbers. The adop¬ 
tion of 16 as the atomic weight of oxygen does not 
necessitate the use of any particular set of formulae. 

As to arrangement, we have already expressed our 
opinion that the convenient and ' practical, though some¬ 
what unscientific, method adopted by our author, is, on 
the whole, well suited to the book. The advantages and 
disadvantages of the method are seen very strikingly in 
the section on organic chemistry, which occupies 200 pages 
of the book. It is very convenient to be able to turn to a 
chapter on the products of the distillation of coal, and 
there to find all the mediate and immediate derivatives of 
tar, from benzol, phenic acid, and naphthaline to the aniline 
colours and picric acid; and then, turning over a few 
pages, to be able to compare them with the compounds 
similarly obtained from wood. But, to balance this advan¬ 
tage, we often find it next to impossible to discover a 
compound without the use of the index, as, for instance, 

in the case of methyl, ethyl, and allyl alcohols, which are 
described in quite different sections of the book. And we 
must admit some disadvantages in a system which compels 
us to study the benzoyl and salicyl series, aniline, the 
nitro-prussides, phenyl-alcohol, and the glucosides, before 
we are introduced to common alcohol. We do not 
say that Professor Bloxam is to blame for these defects. 
They are to a great extent inseparable from the system he 
has adopted, and they are, in a great part, atoned for by 
one of the fullest and best indexes we have ever seen_an 
index which not only gives the common as well as the 
scientific name of a substance, sometimes in several places, 
but also includes symbols and many of the most important 
formulae, so that the student who looks for C12H7N, will 
not only be directed to page 455, but will also be informed 
that it is called aniline. 

We close our notice with regret, for Professor Bloxam’s 
book is one which makes criticism a pleasant task. 

CONTEMPORARY SCIENTIFIC PRESS. 

Under this heading it is intended to give the titles of all the chemi¬ 
cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Archives des Sciences. September 25, 1866. 

R. Bunsen “ On Flame Reactions.” 
October 25.—A. De La Five “ On the Study of the 

Phenomena of Earth Currents.”—C. F. Sciionbein “ On a 
new Chemical Photometer, based on the Employment of 
Cyanine ; ” “ On the Formation of Peroxide of Hydrogen 
during the Oxidation of Organic Matter.”—Ladame “ On 
the Theory of Fogs.”—Goppelsrader “ On a Fluorescent 
Solution obtained by treating Fustic ivith Alcohol; ” “ On 
the Adulteration of Milk ; ” “ On the Composition of the 
Well Waters of Basle.”—Muller “ On Testing Milk;” 
“ On the Optical Composition of the Electric Light;” “ On 
the Sulphurous Spring at Houstrich and at other Localities 
in the Jurat together with some Methods o f Analysing Mineral 
Waters.”—Mousson “ On the Influence of Temperature on 
the Galvanic Conducting Powers of Metals.”—Hermann 

“ On some new Instruments—Portable Spectroscope, Maxi¬ 
mum and Minimum Thermometer, an Instrument, for Measur¬ 
ing the Thickness of Microscopic Objects, an Instrument for 
Plotting Triang'es, and a Self-acting ‘ Linimeter.' ”— 
Cauderay “ On the Cause of the Disagreeable Taste experi¬ 
enced ivhen the Nei/ative Pole of a Battery of High Tension 
is brought into Contact with the Tongue.”—A. De La Rive : 
“ Remarks on the same subject.”—Jenny “ On Pettenkofer’s 
Theory of the Nature of Cholera.”—M. Delafontaine 

“ On the Oxides of Niobium.”—H. Struve “ On Wet 
Gilding and Electro-gilding.” 

CORRESPONDENCE. 

Estimation of Nitric Acid in Well-water and Manures. 

To the Editor of the Chemical News. 

Sir,—In last week’s number of the Chemical News I 
notice a method of Mr. Horsley’s for the estimation of 
nitric acid in well-water, which appears to me to be a 
needlessly long and tedious one. I have found the fol¬ 
lowing method to give good results :—Evaporate a quarter 
or half a gallon of the water under examination to the 
bulk of ab >ut 6 ounces ; filter and wash. To the filtrate 
add pure Na2C03 in sufficient quantity to precipitate all 
the lime and most of the magnesia, &c., taking care 
not to add a great excess ; otherwise the effervescence pro¬ 
duced by the addition of HC1 in the next stage of the 

Fig, 2. 

Fig. 3. 
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process is apt to project some of tlie residue from the 
basin. When too much Na2C03 has been added, it is 
better to add HC1 to the filtrate till nearly neutral, 
stopping shcrt when the solution is still alkaline. The 
alkaline solution is now evaporated to dryness, 50 grs. of 
As203 added, and the whole dissolved in concentrated 
HC1 and evaporated to dryness. The remainder of the 
process is conducted according to the arsenious acid 
method for the determination of N205, given in Fresenius, 
using ammoniacal chloride instead of ammoniacal sulphate 
of magnesium. As the As203 may contain a little As205, 
50 grs. are treated as above, and the amount of arseniate 
of magnesium and ammonium deducted from that pre¬ 
viously found. The As203 I have just now gives *50 
per cent. 2Mg0,(NH4)2(),H20,As205. 

Nitric acid in manures may also be estimated by this 
method, with a slight modification. Thus, if the manure 
is in a fine state of division, 20 grs. are heated to boiling 
with 5 or 6 ounces of H20, filtered, and washed. The 
filtrate is then treated with a solution of CaCl2 (a quan¬ 
tity equal to 5 or 6 grs. of CaC03 is usually sufficient to 
give lime to all the P205 present), carbonate of sodium 
added in slight excess, and the process otherwise con¬ 
ducted as given above. Should the sample, however, be 
so damp that it cannot be brought into a state of fine 
division—as is usually the case—100 grs. are used, and 
the solution filtered and washed into a 5000-grain flask, 
and filled up to the mark with H20. 1000 grs. of this 
solution, corresponding to 20 grs. of the original sample, 
are now, after having been well shaken, treated with 
CaCl2 and Na2C03, as above described. 

I am, &c. T. L. Patterson. 
Greenock, March 27. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Synthesis of Organic Acids (C = ia, 0=i6).— 
L. Carius. To a mixture of benzol and dilute sulphuric 
acid at i8Q, potassic chlorate is added in very small quan¬ 
tities, the liquid is shaken with ether, the ether gives up 
on evaporation an acid of the formula C6H7C1306, trichlor- 
plienomalic acid, a trichloro-substituted homologueof malic 
acid, soluble in water and alcohol, crystallisable, melting 
at 131—132°. At a few degrees above its fusing point it 
decomposes, giving rise to another acid now under exami¬ 
nation. If shaken with water and zinc powder, it parts 
with its chlorine, and passes into an amorphous easily 
soluble tribasic acid, much resembling some of the bodies 
connected with the sugars, and which may be called 
phenomalic acid C6Hl0O5. 

By vigorous action of nascent hydrogen on trichlor- 
phenomalic acid, adipic acid should be produced, but in 
its stead appears succinic acid identical with that from 
acknowledged sources. 

Trichlorphenomalic acid parts with its chlorine on the 
slightest provocation; simple ebullition in water is suffi¬ 
cient to decompose it, at least in part. If to its aqueous 
solution baryta water be added in excess, and the liquid 
be heated for some time, phenaconic acid, C6H606, is formed, 
metameric with aconitic acid and polymeric with fumaric 
acid. Phenaconic acid is crystallisable, does not decom¬ 
pose below 170°, may be sublimed at a slightly higher 
temperature, but decomposes if suddenly heated; if 
boiled with nitric acid it yields oxalic acid, but no nitro¬ 
compound ; its molecule contains H3 basylous; all its 
salts are crystallisable, and most of them are soluble in 
water. 

In the preparation of trichlorphenomalic acid there are 
also obtained oxalic acid, an uncrystallisable chlorinetted 
acid, apparently of similar constitution to trichlorpheno¬ 
malic acid, possibly monochlorbenzol, and some tar-like 

bodies.—(Sitzungsber. d. Gesellschaft, d. g. Naturwissensch., 
1867, 21.) 

Hydrocarbon, a l¥ew (C=i2).—C. Friedel and A. 
Ladenburg. The existence of silicium ethyl, containing 
one atom of silicium and four molecules of ethyl, and 
having the functions of a saturated hydrocarbon, pointed 
to an analogous compound in which silicium should be 
replaced by carbon, which carbon would therefore be 
saturated by carbon alone. In the same manner as 
primary, secondary, and tertiary alcohols contain each of 
them one carbon atom, the four bonds of which are partly 
saturated respectively by one, two, and three bonds of 
other carbon atoms, and as these different alcohols may 
be referred to hydrocarbons of analogous constitution, so 
it may be presumed that a quaternary hydrocarbon may 
exist, in which one carbon atom will be saturated exclu¬ 
sively by other four carbon atoms. 

In.methylchloracetol, resulting from the action of phos¬ 
phoric pentachloride on acetone, it is most probable that' 
one carbon atom is united with two carbon atoms and two 
chlorine atoms ; if, therefore, the two chlorine atoms be 
replaced by two hydrocarbon radicles, the quaternary 
hydrocarbon sought for will be obtained. 

Zinc-ethyl, heated with methylchloracetol, gives rise to 
enormous quantities of gas — probably prop3rlen and 
ethylen. The greater part of the residue, when freed from 
excess of zinc-ethyl and further purified, boils between 
86° and 90°, and is hydride of heptyl C7H16, or, as it may 
be called from the mode of its formation, carbodimethyldi- 
ethyl. — (Bull. Soc. Chim. Paris, 1867, 65.) 

Hydrocarbons, their Compounds with Picric 

Acid.—M. Berthelot. These compounds are produced 
with much difficulty, being decomposed by excess of the 
solvent used. It is indispensable to success that they 
separate from a liquid previously saturated by the parent 
substances; but each hydrocarbon requires the adoption 
of special artifices. In general, the most fit solution of 
picric acid is an alcoholic one, saturated at 20°—30°. The 
most easily obtained is the naphthalen compound. The 
naphthalen, reten, anthracen, chrysen, and benzerythren 
compounds are described. An article on the qualitative 
separation of hydrocarbons by means of picric acid con¬ 
cludes a paper replete with details of operating.—[Bull, 
Soc. Chim. Paris, 1867, 30.) 

Camphor, Action of Sodium on.—H. Baubigny. 
Camphor dissolved in toluol is violently attacked by 
sodium at 90° ; but the reaction can only be explained by 
the supposition that hydrogen is replaced by sodium in 
one portion of camphor, and in the nascent state combines 
with another portion of camphor, converting it into 
borneol, the result of the reaction. A full account is pro¬ 
mised of two homologues of ethylcamphor — namely, 
methyl- and amyl-camphor, the properties of which re¬ 
semble those of ethylcamphor. Methylcamphor boils 
at about 1940 (corr. at 733 millim.). Amylcamphor boils 
at about 2770 (corr. at 736 millim.).—(Zeitschr. Chem., 
N. F., iii. 71.) 

Ctlycerin, Crystallisation of.—To an account of the 
observation by Crookes (Chem. News, xv. 26) of the crys¬ 
tallisation of glycerin under peculiar circumstances, Fittig 
appends a note stating that a manufacturer at Vienna has 
also observed the same phenomenon, occurring, however, 
under different conditions ; and as in this case the glycerin 
had been in an iron tank for more than a year, and was 
impure at the outset, it has been suggested that the solidi¬ 
fication might be connected with the presence of iron in 
solution.—(Zeitschr. Chem., N. F., iii. 70.) 

£*otas§ium, Separation from Sodium, Ac.— 

R. Finkener. To separate potassium from sodium when 
in presence of sulphuric acid, Finkener proposes the fol¬ 
lowing :—Add chlorhydric acid to the aqueous solution 
to be analysed ; then solution of platinic chloride until 
the liquid is deep yellow. Add water sufficient, when 
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boiling, to dissolve the double salt precipitated ; evaporate 
to syrupy consistence, but not dry ; extract, and wash on 
a filter with a mixture of alcohol (specific gravity *8) 
2 volumes, ether i volume ; decompose, and wash out all 
the sodic sulphate on the filter with a solution of ammonic 
chloride. The filtrate, alcoholic extract, and washings 
contain the sodium. Heat the filter and its contents in a 
stream of hydrogen—a temperature of 240° suffices; extract 
the potassic chloride with water, and weigh or titrate with 
silver solution. 

A great excess of sulphuric acid is to be avoided. 
The ammonic chloride solution dissolves about ’13 to *26 
per cent, of the platino-potassic chloride, but the quantity 
so lost varies with the strength of the solution, its tem¬ 
perature, and the quantity of free chlorhydric acid in it. 
On the other hand, the double salt carries down with it 
about ’i6—’35 per cent, sodic salt. Potassium may in 
like manner be separated from lithium. If potassium, 
sodium, and lithium are present in the same solution, first 
separate lithium as lithic phosphate, and then proceed as 
above, or convert the three into platino-chlorides, extract 
the sodic and lithic salts with a mixture of alcohol and 
ether containing a little chlorhydric acid, and wash with 
a mixture of absolute alcohol 6 volumes, ether 1 volume ; 
the residue is pure platino-potassic chloride. Direct ex¬ 
periments showed that the above method is not vitiated in 
any degree by the presence of chlorhydric, nitric, phos¬ 
phoric, arsenic, or boric acids, or salts of magnesium, 
zinc, manganese, iron, aluminium, nickel, copper.—(Pogg. 
Ann. cxxix. 637.) 

Cliryseu ami Anilta'acen (C=6).—M. Berthelot. 
Laurent’s pyren is probably identical with Fritsche and 
Anderson’s anthracen, and if Dumas’ paranaphthalen is 
not the same body, it is homologous with it. It is proposed 
to confine the name chrysen to the hydrocarbon C36H13, 
derived from benzol, described (Ann. Chim. Phys., S. 4, ix. 
457). Anthracen is obtained from crude anthracen by distil¬ 
lation, and crystallisation from alcohol; it boils at about 320 
—3300,and melts somewhere about 2130. A thermometer 
plunged in melted anthracen does not always indicate the 
same temperature on the solidification of this body ; the 
melting point varies with the treatment to which the body 
has been subjected. In passing from the solid to the liquid 
state, anthracen appears to be capable of taking up an 
unlimited number of transitory states of equilibrium. It 
acquires a condition of stable equilibrium only when it is 
raised to a temperature much above that of fusion. An¬ 
thracen has a disagreeable and irritating odour, and, in 
spite of its high boiling point, evaporates so readily that 
it is difficult to melt a few’grammes of it in a capsule. Its 
formula is C28H10. 

The fractions of crude anthracen distilling above 3500, 
consist probably of homologues of anthracen, among others 
methylanthracen, which is most likely identical with Dumas’ 
paranaphthalen, tetramethylanthracen, or reten, chrysen, 
and benzerythren. Methylanthracen and reten, although 
boiling at a far higher temperature than anthracen, fuse at 
a lower temperature than that body : thus reten, C36H18, 
differing from anthracen by 4C2H2, melts at 950 ; anthracen, 
C28Hio, melts at 2130 ; meth3Tlanthracen,C30Hl2 (paranaph¬ 
thalen), melts at about 180°. Reten and its picrate are 
more soluble in alcohol than anthracen or its picrate. 
The anomalous behaviour of these homologues of anthracen 
is perhaps due to the rapid increase in their percentage 
of hydrogen—-reten containing H 7*7 per cent.; methylan¬ 
thracen H 6'3 per cent., anthracen H 5-6 per cent. They 
may, particularly reten, be regarded as formed by the 
association of two hydrocarbons—anthracen, and a hydro¬ 
carbon of the C2nH2ll series. The physical properties of reten 
are about the mean of those of these proximate constituents. 

Six fractionations of crude anthracen separate a hydro¬ 
carbon boiling at about 260°. More soluble in alcohol, and 
crystallising itself and its picrate more easily, than 
anthracen, it cannot be mistaken for that body ; nor is it 
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naphthalen, which is more volatile and together with its 
picrate more crystalline ; nor is it phenyl, which does not 
combine with picric acid. It resembles a body obtained 
in small quantity by the reaction of ethylen on benzol.— 
(Bull. Soc. Chim. Paris, 1867, 43.) 

MISCELLANEOUS. 

lire Annual Dinner of tlie Chemical Society.— 
In accordance with a happy suggestion made at one of 
the recent meetings of the Society that a public dinner 
should take place some time before the anniversary meeting, 
nearly 100 of the Fellows assembled on Wednesday, the 
27th ult., at the Albion Tavern, Aldersgate-street, for the 
purpose of thus instituting some researches on the 
chemistry of digestion. Dr. Miller, President of the 
Society, occupied the chair. Amongst the visitors we 
noticed Brigadier-General J. H. Lefroy, R.A., F.R.S., 
Lieutenant-Colonel W. F. De la Rue, Professor Stokes, 
Sec. R.S., Professor Tyndall, F.R.S., Professor Morris, 
F.R.S., and some others ; whilst to enumerate the Fellows 
of the Society would be to copy from the list nearly all the 
leading members with but few exceptions. After the 
usual loyal toasts, the President proposed the “Army, 
Navy, and Volunteers,” associating with it the name of 
General Lefroy. General Lefroy, who was received with 
cheers, expressed himself much flattered by the cordial 
reception he had met with from the many eminent 
scientific men he saw around him. The profession 
to which he belonged owed much to the sciences, but 
particularly to chemical science, from the first applica¬ 
tion of “ villanous saltpetre.” He felt convinced, although 
much had been done in the application of chemical science 
to the arts of warfare, that still greater applications re¬ 
mained to be discovered, and he considered that a know¬ 
ledge of chemistry was now indispensable to all those who 
meant to take up the profession of arms. The chairman 
then proposed “ The Royal and other learned Societies,” 
which was responded to by the Secretary of the Royal 
Society. Professor Stokes returned thanks on behalf of 
the Royal Society, and reminded the meeting that it was 
the oldest of the learned bodies, and embraced all the 
leading sciences. The progress since made in the various 
departments of science had compelled philosophers to 
found special societies, but they might be regarded as 
offshoots from one parent stem, and he congratulated 
the members generally upon the great cordiality 
which existed among the learned bodies. In reply to 
the toast, “The Chemical Society,” Professor William¬ 
son, after speaking of the important position which this 
Society had attained, which had caused it repeatedly 
to outgrow the accommodation allotted to it, congratulated 
the Fellows on the very excellent accommodation which 
had been allotted to them by Messrs. Banks and Barry in 
the plans lately submitted to Government for the accom¬ 
modation of the learned societies on the space situated 
between Burlington House and Piccadilly. One detail, he 
was sure, would give satisfaction to every one—the library 
was to be on a different floor from the meeting rooms. Now 
he considered that one very important object supplied by 
these evening meetings of the learned societies was the op¬ 
portunities which they allowed of investigators who wished 
for special information on any subject to go to the meeting 
and “ turn up ” any particular friend who might be strong 
on that point, and extract all the information he could out 
of him. This practice of appealing to living, instead of dead, 
volumes had gradually given rise to a small supplementary 
meeting of chemists outside the regular meeting-room, and 
it frequently happened that an animated discussion in the 
one slightly interfered with the appreciation of a learned 
paper in the other. It would therefore be a great satis¬ 
faction to many present to know that, the two rooms 
being on different floors, the more animated meeting 
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could assemble without having their consciences disturbed 
by entreating messages from the Secretary to make a little 
less noise. The next toast was “ The President elect,” in 
reply to which Dr. Warren de la Hue, who was received 
with great applause, reminded the meeting that he was 
not yet the President elect, but rather the President select, 
or possible President. He regretted that he had not done 
more for science, but he possessed an ardent love for it in 
all its branches, and every moment he could spare from 
business he devoted to its service. Should he be honoured 
by being'elected President, he would endeavour to promote 
the interests of the Chemical Society in every possible 
way. The next toast was the “ Visitors,” which was 
briefly responded to by Professor Tyndall; he felt with 
shame that he was there as a visitor instead of a Pellow, 
but he assured the meeting that this was from no want of 
love for chemical science or of appreciation of the advan¬ 
tages to be derived from attending its meetings, but it was 
entirely due to the fact that, amidst the engrossing in¬ 
vestigations which occupied his time, the duty which he 
owed of applying for admission to the Fellowship had 
not presented itself to him with sufficient promi¬ 
nence. He spoke in warm terms of commendation 
of the treat which he had experienced that evening in the 
practical illustration he had had of “ sonorous vibrations,” 
a subject which, however deeply he might experiment 
upon it, he could never of himself illustrate in so pleasing a 
manner. The other toasts were the “ Officers,” which were 
replied to by Drs. Odling, Redwood, and A. V. Harcourt, 
Esq. The sonorous vibrations referred to by Professor 
Tyndall were the very excellent musical interludes with 
which the toasts were alternated. These consisted of the 
National Anthem, sung by Mr. Spiller, accompanied by 
Professor Abel on the pianoforte ; comic song, by Colonel 
DelaRue; four-part songs ‘‘Oh! who will o’er the downs,” 
and “ O hills, O vales of pleasure,” by Messrs. Brown, 
"Williams, Spiller, and Bassett; a pianoforte solo pot- 
pourri, by Professor Abel; and a German chorus, “Das 
Morgenroth,” sung by Drs. Hugo Muller, Sprengel, 
Francis, Russell, Roscoe, and Tyndall. The song of the 
evening, however, was Mr. Field’s “The Chemists’ 
Dinner.” The happy manner in which the author, by a 
few appropriate allusions, referred to one chemical celebrity 
after another, presenting each in his own characteristic pecu¬ 
liarity, without saying a word which could give offence to 
any one, shows that the author’s tact and geniality are of 
as sterling a character as his poetical and chemical attain¬ 
ments. 

Paris ‘Exhibition.—The following is a list of jurors 
and associates appointed for the various Classes in which 
our readers are likely to take most interest. Class 7. 
Paper stationery, binding, painting and drawing materials ; 
juror, Mr. Warren De la Rue, F.R.S. ; associate juror, Mr. 
F. Hankey. Class 9. Photographic proofs and apparatus ; 
juror, Dr. Hugh W. Diamond ; associate juror, Lieutenant- 
Colonel Gordon, C.B., R.E. Class n. Medical and 
surgical instruments and apparatus ; juror, Sir J. F. Olliffe, 
M.D. Class 12. Mathematical instruments and apparatus 
for teaching science ; juror, Mr. C. Brooke, MA., F.R.S. ; 
associate juror, Lieutenant-Colonel Strange, F.R.S., 
F.R.A.S. Class 24. Apparatus and processes for heating 
and lighting ; juror, Professor J. Tyndall, LL.D., F.R.S. ; 
associate juror, Rear-Admiral Ryder, C.B., R.N. Class 
25- Perfumery; juror, Dr.W. Odling. Class 36. Jewelry 
and precious stones; juror, Earl Dudley; associate juror, 
Mr. N. H. M. S. Maskelyne. Class 40. Mining and 
metallurgy; juror, Mr. S. H. Blackwell; associate juror, 
Captain W. S. Roden. Class 41. Products of the cultiva¬ 
tion of forests, and of the trades appertaining thereto ; 
juror, Hon. F. D. M‘Gee ; associate juror, Mr. P. L. Sim- 
monds. Class 43. Agricultural products (not used as food) 
easily preserved ; juror, Mr. D. Hanbury ; associate juror, 
Dr. T. Thomson, F.R.S. Class 44. Chemical and pharma¬ 
ceutical products ; juror, Dr. Frankland, F.R.S.; associate 

juror, Dr. David Price. Class 45. Specimens of the 
chemical processes for bleaching, dyeing, printing and 
dressing; juror. Sir Robert Kane, F.R.S.; associate 
juror, Dr. David Price. Class 47. Apparatus and pro¬ 
cesses of the art of mining and metallurgy; juror, Mr. 
W. W. Smyth, M.A., F.R.S., Pres. G.S. ; associate juror, 
Mr. C. Le Neve Foster. Class 51. Apparatus used in 
chemistry, pharmacy, and in tan yards ; juror, Dr. Lyon 
Playfair, C.B., F.R.S.; associate juror, Professor T. C. 
Archer. Class 59. Apparatus and processes used in paper¬ 
making, dyeing, and printing; juror, Mr. Wyndham S. 
Portal. Glass 64. Telegraphic apparatus and processes ; 
juror, Mr. C. Wheatstone, F.R.S. ; associate juror, Lord 
Sackville Cecil. Class 67. Cereals and other eatable 
farinaceous products, and the products derived from them ; 
juror, Mr. J. Druce ; associate juror, Mr. C. Woolloton. 
Class 72. Condiments and stimulants ; sugar and confec¬ 
tionary ; juror, Mr. G. Moffatt, M.P. Class 73. Fermented 
drinks ; juror, Hon. H. G. Howard; associate juror, Mr. 
E. L. Beckwith. 

lleeting-s for the Week. 
Monday, April 8. 

Royal Medical and Chirurgical Society, 8| p.m. 
Tuesday, April 9. 

Royal Institution, 3 p.m. Rev. G. Henslow “ On 
Botany.” 

Photographic Society, 8 p.m. 
Thursday, April 11. 

Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 
the Antiquity of Man." 

Royal Society, 85 p.m. 
Friday, April 12. 

Royal Institution, 8 p.m. Mr. Balfour Stewart, F.R.S., 
“ The Sun as a Variable Star." 

Saturday, April 13. 
Royal Institution, 3 p.m. W. Pengelly, Esq., “ On 

the Antiquity of Man." 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the.EDiTOR 
and Advertisements and Business Communications to the Publisher, at 
the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

J. II. Swindells.—Received with thanks. 
An Old Subscriber.—We will forward the request to our Paris corre¬ 

spondent, who will doubtless attend to it. 
R. C. C., &c.—We shall be glad to receive a condensed account of the 

more salient points of the results of your observations quarterly; but 
please make them short, and avoid tables if possible. 

J. TV. Y.—Your paper is received with thanks. It shall be inserted 
next week if possible. 

A. B. wishes to know whether anywhere in this country illu¬ 
minating gas is produced by conducting a current of air through 
volatile hydrocarbons; if so, with what practical success, and with 
what kind of hydrocarbons. 

J. TV. wishes to know what is the colouring matter in commercial 
acetate of alumina. He will find the prices of drugs and chemicals 
regularly quoted in the Public Ledger. Iron liquor is made by heating 
20 gallons of acetate of lime liquor at 240 Twaddell in a copper to 
140° F. Then add 65 lbs. of green copperas in coarse powder, and stir 
till dissolved. Finally add gallons of common pyroligneous acid. 
The product will be 16 gallons of iron liquor at 160 Twaddell. 

A Constant Reader.—We feel obliged to decline the article in its 
present form. If you will rewrite it, very much condensed, we will 
try and find room for it, but the demands on our space are now so 
great that we are obliged to insist upon brevity in all such articles as 
this one. 

Microscopist.—Santonine, salicinc, and cinchonidine are very beauti¬ 
ful objects for the microscope, when viewed by polarised light. The 
best method, of mounting each is not described in books. Probably 
allowing a strong alcoholic solution to dry, or fusing some on the 
slide, and subsequent mounting in Canada balsam, would give you 
good results. If any of our correspondents have had experience in 
these matters, we shall feel obliged if they will favour us with a few 
details. 

Horsley's Powder.—This consists of three parts of chlorate of potas¬ 
sium and one of gall-nuts, ground, dried, and sifted together. YVe 
have had. an account of some experiments forwarded to us, from 
which it appears that, volume for volume, the disruptive force of this 
powder is fifteen times greater than that of gunpowder. We fear, 
however, that the great danger of all explosive materials in which 
chlorate of potash is used will prevent a powder of this kind from 
coming into general use. 

/ 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Application ’ of the Blowpipe to the Quantita¬ 
tive Determination or Assay of certain Metals, by 
David Forbes, fyc* 

{Continued from page 166.) 
Cupellation.—The bone ash required for this process 

should be of the best quality and in the most impalpable 
powder, prepared by elutriating finely-ground bone ash, 
and drying the product before use. 

The cupel still hot from the last operation is placed 
upon the anvil, and the crust of litharge, with its en¬ 
closed metallic bead, gently removed, leaving the hot 
coarse bone ash beneath it in the mould; upon this a 
small quantity of the elutriated bone ash is placed, so as 
to fill up the cavity, and the whole whilst*hot stamped 
down by the bolt, previously slightly warmed, with 
a few taps of the hammer. The cupel thus formed is 
heated strongly in the oxidating flame, which should 
leave the surface perfectly smooth, and free from any 
fissures or scales ; if such appear, the bolt must again be 
used, and the cupel re-heated. In this process it is very 
important that the cupel should possess as smooth a sur¬ 
face as possible, whilst at the same time the substance 
of the cupel beneath should not be too compact, so as 
thereby to permit the litharge to filter through and be 
readily absorbed, leaving the silver bead upon the smooth 
upper surface. 

The bead of silver-lead obtained from the last opera¬ 
tion is taken out of the litharge in which it is embedded, 
and, after removing any trace of adherent bone ash or 
litharge, is slightly flattened to prevent its rolling about 
upon the surface of the cupel. 

It is now put into the cupel prepared as before de¬ 
scribed, placing it on the side furthest from the lamp and 
a little above the centre of the cupel, which is now in¬ 
clined slightly towards the lamp, and is heated by the 
oxidating flame directed downwards upon it, this causing 
the globule when fused and oxidating to move of itself 
into the centre of the cupel. The cupel is now brought 
into a horizontal position, and the flame, directed on to 
it at an angle of about forty-five degrees, is made to play 
upon the bone-ash surface immediately surrounding the 
globule, without, however, touching it, so as to keep this 
part of the cupel at a red heat sufficiently strong to 
insure the globule being in constant oxidising fusion, at 
the same time to cause the perfect absorption of the 
litharge, so as to prevent any scales of litharge forming 
upon the surface of the cupel under the globule, which 
would impede the oxidation, as well as prevent the silver 
bead being easily detached at the conclusion of the ope¬ 
ration. Should the heat at any time be too low and the 
globule solidify, it must be touched for an instant with 
the point of the flame and proceeded with as before. 
Should (in consequence of the bone ash not having been 
sufficiently heated to absorb the litharge perfectly) a 
little litharge adhere pertinaciously to the globule, or a 
particle of the bone-ash cupel attach itself, the cupel 
should be slightly inclined, so as to allow the globule to 
move by its own weight on to another and clean part of 
the cupel, leaving the litharge or bone ash behind it; 
but, if not sufficiently heavy to do so, a small piece of 
pure lead may be fused to it in order to increase its weight, 
and so allow of the same proceeding being adopted. 

By slightly inclining the cupel stand, and moving it 

* Communicated by the author. 
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so as to present in turn all parts of the surface surround¬ 
ing the globule to the action of the flame, the cupellation 
proceeds rapidly. If, however, the assay contains very 
little silver, it will be found necessary to move the 
globule from one spot to another on the cupel, in order 
to present a fresh surface for absorbing the litharge 
formed; this is done by simply inclining the cupel stand, 
remembering that the bone ash surrounding the globule 
must always be kept at a red heat, without ever touching 
the globule itself by the flame. 

In assays rich in silver a play of iridescent colours 
appears some seconds before the “ brightening,” which 
disappears the moment the silver becomes pure; as soon 
as this is observed the cupel should be moved in a circular 
manner, so that the globule is nearly touched all round 
by the point of the blue flame, and this is continued 
until the surface of the melted silver is seen to be quite 
free from any litharge, upon which it is very gradually 
withdrawn from the flame so as to cool the assay by 
degrees very slowly, in order to prevent “ spitting.” 

AVhen the silver-lead is very poor, this play of colours 
is not apparent, and as soon as the rotatory movement 
of the globule ceases, the heat must be increased for an 
instant in order to remove the last thin butpertinacious film 
or scale of litharge, and subsequently the assay is cooled 
gradually; when cold it should, whilst still upon the 
cupel, be examined by a lens to see whether the bead pos¬ 
sesses a pure silver colour, as if not it must be re-heated. 

Frequently, when the “ brightening ” takes place, the 
silver globule is found to spread out, and, after cooling, 
although of a white colour, is found'to appear somewhat 
less spherical ov more flattened in shape than a corre¬ 
sponding globule of pure silver would be. This arises 
from the presence of copper still remaining in the silver, 
and in such cases a small piece of pure lead (about from 
one-half to one and a half grain in weight, according to 
size of assay) should be fused on the cupel along with 
the silver, and the cupellation of the whole conducted as 
before on another part of the cupel, when the silver 
globule will be obtained pure and nearly spherical in 
shape. Sometimes the silver globule in “ brightening ” 
may still remain covered with a thin film of litharge, 
although otherwise pure; this arises from too little heat 
having been employed in the last stage of the operation, 
and consequently the bead should be re-heated in a 
strong oxidating flame until this litharge is absorbed, 
and the globule, after slow cooling, appears pure. 

If the instructions here given be strictly attended to, 
it will be found after some practice, that very accurate 
results may be obtained in the blowpipe assay for silver, 
and that no difficulty will be found in detecting the pre¬ 
sence and determining the amount of silver present, 
even when in as small a quantity as half an ounce to the 
ton. When substances containing very little silver or 
less than that amount are examined, several assays should 
be made, and the silver-lead obtained concentrated sepa¬ 
rately, after which the various globules should be united 
and cupelled together in one operation. 

It is hardly necessary to remark that the lead employed 
in assaying should be free from silver, or, if not, its actual 
contents in silver should be determined, and subtracted 
from the amount found in the assay. 

Assay lead containing less than one quarter of an 
ounce to the ton of lead can readily be obtained, or can 
be made by precipitating a solution of acetate of lead by 
metallic zinc, rejecting the first portion of lead thrown 
down. In all cases the lead should be fused and granu¬ 
lated finely—the granulated lead for use in these assays 
being previously passed through a sieve containing forty 
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holes to the linear inch. It is also useful to have 
some lead in the form of wire, as being very convenient 
for adding in small portions to assays when on the 
cupel. 

On the Separation of Lanthanum and Didymium, 
by M. Cl. Winckler. 

The separation of cerium from lanthanum and didy¬ 
mium is easily effected, but this is not the case with 
regard to the mutual separation of the last two metals. 
The author has recently proposed to separate and esti¬ 
mate cerium by binoxide of mercury and permanganate 
of potash. He has since ascertained that cerium is not 
in this case merely precipitated in the state of a per¬ 
oxide, but is accompanied by didymium, whilst the lan¬ 
thanum remains in solution. The estimation of oxide of 
cerium is very little altered, for it gains by its oxidation 
5-88 per cent, in weight, whilst didymium only gains 
0*38 per cent, in changing from a protoxide to a per¬ 
oxide (D32033). This is an excellent method for sepa¬ 
rating didymium from lanthanum. 

To find the didymium which accompanies the cerium 
in its precipitation by permanganate of potash, re¬ 
dissolve the precipitate in hydrochloric acid. After 
having well calcined it to free it from the oxide of mer- 
cury, evaporate the hydrochloric solution to dryness in 
the presence of sulphuric acid; dissolve the residue of 
sulphate in water, and add sulphate of potash to it. In 
twenty-four hours a double sulphate separates, insoluble 
in sulphate of potash. 

KOjSOj + grJo.SOj. 

Ihe precipitate must then be dissolved in water, and 
the sulphates changed to oxalates, which must be cal¬ 
cined to obtain the oxides of cerium and didymium, 
which are then separated in the usual way. 

Ihe lanthanum in the filtered liquid may be obtained 
thus :—First treat the filtered liquid with sulphuretted 
hydrogen, to separate the oxide of mercury, then pre¬ 
cipitate the lanthanum as an oxalate, and calcine it. 
Ihe oxide of lanthanum then contains very little didy¬ 
mium.—Journal fur prahtische Chemie, xcv. 410. 

Onso?ne Lecture Experiments, by Professor F. WoHLER. 

&ilicate«l Hy«lr©g’«mGcas.—The following apparatus 
may be used to show that this gas inflames spontaneously 
and will furnish rings of silicic acid, when using only a 
small quantity of material. 

A two-necked flask holding from 400 to 300 cubic 
centimetres is filled with water which has been boiled 
and allowed to cool. To the lateral neck is fixed a small 
tube, bent to a right angle, and terminated by a little 
bulb; a tap is fitted to this, to which may be joined by 
india-i ubber a straight drawn-out tube for the escape of 
the gas. The little bulb must be filled with water. To 
the centre tubulure is fixed, by means of a cork, a vertical 
tube having several bulbs in it, and ending in a funnel; 
and its lower end is contracted and bent so as to prevent 
the passage of the gas. The pulverised mass is introduced 
bj this tube, care being taken that no air enters at the 
same time. Pour the concentrated hydrochloric acid in 
by the large tube, always avoiding the entrance of the 
air, which causes dangerous explosions. By inclining 
the apparatus it is easy to make the water run out of 
the little ball near the tap, and to fill it with gas; the 
ball is merely to hold the scum formed during the re¬ 
action. The large tube should hold almost as°much as 

the flask; were it not so, the excess of liquid might easily 
be taken away—by a small pipette, for instance. 

To insure success in the preparation of the matter 
containing the silicide of magnesium, too much heat 
must not be applied after the action of the sodium has 
taken place; the heat used for the preparation of magne¬ 
sium suits in this case—only the black pieces filled with 
little metallic particles should be used, coarsely pulve¬ 
rised. Too finely powdered, they give rise to a great deal 
of scum. 

Liquid Sulphurous Acid.—In using the following 
apparatus the great cold produced by the evaporation of 
liquefied sulphurous acid may be rendered sensible with¬ 
out inhaling the gas. The apparatus is entirely of glass, 
and is composed of a tube with enlargements, terminated 
at its two extremities by two narrower vertical branches, 
each furnished with a tap, so that the communication 
between thejnterior and the atmosphere may be esta¬ 
blished or interrupted at will. To fill this recipient, 
after having plunged it into a mixture of snow and salt, 
introduce dry gas by one of the taps until the liquefied 
product fills it about two-thirds; by then shutting the 
taps the liquid may be preserved as long as is desired. 
To determine the evaporation of the liquid, adapt to the 
taps tubes bent to a right angle, and plunge them into 
cylinders filled with water; open the taps by degrees ; 
the acid which volatilises is entirely absorbed by the 
water, whilst the liquid part is so cooled that the re¬ 
servoir of the apparatus condenses the moisture of the 
air and covers it with a layer of ice. The evaporation, 
of course, takes place very slowly. 

The experiment may be tried in a more simple way. 
Place a tube, about twelve inches long and half an inch 
in diameter, closed at one end and drawn out at the 
other, in a freezing mixture, and fill it three parts with 
liquid sulphurous acid. Keeping the tube in the freezing 
mixture, seal up the narrow end before the blowpipe. 
To determine the evaporation of the liquid acid, incline 
the tube ; adapt to it, by means of caoutchouc, a tube bent 
at right angles, and plunged in water; then break the 
point of the tube with blunt pincers. 

TECHNICAL CHEMISTRY. 

Manufacture of Sulphate of Magnesia, 
by J. H. Swindells.* 

1 notice in a recent number of the Chemical News 

that M. Mirns prepares sulphate of magnesia from the 
residuals of the manufacture of carbonic acid from mag¬ 
nesite and sulphuric acid. This method is hardly new, 
and is, I think, scarcely worth the trouble expended upon 
it. It must be borne in mind that this salt is not now 
used exclusively as “ a useful purgative,” and “ also for 
agricultural purposes,” as we are informed even in 
recent works on manufacturing chemistry. 

Few people are aware that Epsom salt is now made 
on a very large scale for the use of warp-sizers. Some¬ 
thing like 150 tons per week are disposed of in Man¬ 
chester for this purpose alone. Perhaps a short account 
of the manufacture of sulphate of magnesia as now 
carried on may be of interest to some of your readers, 
and they can then compare the present method of 
making it with the past. I will merely give the prac¬ 
tical part, leaving the theoretical to your readers. 

The plant required consists of—1. A digester, a square 
wooden box lined with thick sheet lead; on the bottom 
aqd about three feet up the sides flags are placed so as 

* Communicated by the author. 
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to protect the lead from the effects of the magnesian 
limestone, -which often shakes about very much. This 
digester is made of various sizes. 2. A settler, made 
either of lead or flags well cemented together. Iron 
should be avoided for this purpose. The settler may be 
made as large or larger than the digester. 3. An eva¬ 
porating pan (iron, heated by steam or fire). 4. Coolers, 
mostly made of wood, but I recommend them to be 
made of flags or slate, or, better still, one large shallow 
slate or flag cooler. 5. A drainer for “ draining ” the 
salts, made of wood, and of any shape. 6. A stove for 
drying the salt, formed of wooden shelves any width, 
and about eighteen inches apart, heated by means of 
steam passed through pipes along the floor of the stove. 
7. A washer for washing the “ settlings” of the settler. 
8. A steam boiler. 

This may be considered the whole of the plant. And 
now, supposing we have a digester—say, about six feet 
square and seven feet deep—we commence by placing, 
say, three tons of magnesian limestone in the digester. 
We then add the acid—say, twelve ordinary carboys. 
Now turn in the water till the mixture has a specific 
gravity of 1125 or 1150. Allow the acid and water to 
act upon the stone for an hour or so, then turn in the 
steam, which is supplied by the boiler. A lead pipe of 
about three quarters of an inch bore is made to go 
about halfway down the digester, and through this the 
steam is forced into the liquor. From eight to twelve 
hours is the time taken to neutralise a “ batch.” 

When sufficiently neutral, the liquor in the digester 
will stand from 40° to 500 on Twaddell’s hydrometer. 
It is then run off by means of a tap or plug into the 
“ settler.” If the liquor happens to show a trace of acid, it 
is neutralised, and any iron present precipitated by any 

.of the known means. It usually takes three or four 
hours to “ settle.” It is then siphoned off into the 
evaporating pan. The same routine above mentioned 
is worked over again until sufficient liquor has been ob¬ 
tained for a “ boiling ; ” care is always taken to keep the 
liquor free from acid—indeed, working on the alkaline 
test may be said to answer best. The liquor in the boil¬ 
ing-down pan is evaporated till it stands, say, 66° or so 
by Twaddell. When this point is reached, the steam 
(if used) is turned off, and the liquor is allowed to 
remain undisturbed for a few hours, so as to allow all 
floating particles to settle down. Care is taken that the 
liquor is very clear before it is run off. When sufficiently 
settled it is run off into the cooler or coolers, and agi¬ 
tated at stated intervals to make the salt fall in small 
crystals. When the salt has finished falling, the mother 
liquid is run off and pumped into the evaporating pan ; 
New liquor from the digester is added, and the same 
process as already described is gone over again. The 
salt is taken from the coolers and allowed to drain. It 
is then placed on the shelves of the stove and dried; 
the heat of the stove ought not to exceed 8o°. When 
sufficiently dried it is sifted, sometimes crushed, and 
packed in casks. The settlings from the “ settler ” are 
placed in the “ washer ” and washed, and the liquor is 
allowed to filter through, when it is pumped into the 
evaporating pan along with the other liquor. 

This may be said to be the whole process. Of course, 
the object to be aimed at in making sulphate of mag¬ 
nesia is purity and freedom from iron, &c. When iron 
is present it is easily detected by bisulphohydride of 
ammonia or by yellow or red prussiate of potash, &c. 
When used by warp-sizers, it can only be said to add 
weight. If such salts are to be used, there is no doubt 
that chloride of barium will in time take the place of 
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Epsoms for sizing purposes. Chloride of barium is much 
better for this purpose than Epsoms, and by the use of 
it the cloth is not so liable to mildew ; indeed, it acts in 
the manner of a preventive against that much-heard-of 
complaint. But it must be understood that a greater 
weight is added to cloth in the manufacture of which 
chloride of barium has been used. The injury to cloth 
—and much has been said on this point—results chiefly 
from the amount of moisture, &c., which is introduced 
by the use of various salts. We know that water enters 
largely into the composition of Epsoms—51*21 percent, 
being water; whereas, in chloride of barium, we have 
only 14*77 per cent, of water, with a specific gravity of 
3*049. From this comparison many obvious conclusions 
may be drawn. The quantity of sulphate of magnesia 
made yearly may be placed at upwards of 12,000 tons. 

PHARMACY, TOXICOLOGY, &e. 

The New Pharmacopoeia (1867). 

[second notice.] 

The book, as yet, is not available for ordinary readers, 
and so we reserve special remarks upon manufacturing 
chemical processes till we have full space to note such 
specialities, and when the text-book can be referred to 
in support of any statements that may be made. We 
will, therefore, at present content ourselves with giving 
the general broad outlines of the book, and when we have 
done this our readers will be prepared to follow with us 
the specialities in more detail. 

It is well known that our most scientific chemists have 
taken great interest in the present edition; this was 
shown by the memorial presented to the Medical Council 
by the Council of the Chemical Society. The object of 
this memorial was to urge the omission of all chemical 
formulae from the new edition, chiefly on account of the 
transitionary state of this part of chemistry. This advice 
seemed sound, but the only other alternative that pre¬ 
sented itself has in preference been adopted. Symbols 
by the older authorities are given in ordinary capitals, 
and those of the new system in thick Egyptian type. 

A commentator on this remarks :—“ It possesses evi¬ 
dent advantage over the method of barred symbols 
adopted by some authors. The presence of the bar 
gives a needless appearance of complexity to a formula.” 
The author of this criticism must be in happy ignorance 
of the depth of profundity to which chemical formulae 
have now attained. 

The Council, then, in neglecting what may be called 
expert advice, have assuredly made a grievous error. It 
is, indeed, melancholy for a committee to write down 
one old and one new formula, in happy ignorance that 
there are several old systems of notation and quite half 
a dozen new ones. Nothing but confusion could possibly 
come from such policy. Supposing even that a new 
system of notation were adopted, it would have been 
wise to burden the minds of those seeking knowledge 
by an empirical formula only; but chemists will be 
astonished to learn that with new symbols rational 
formulae also are given. We give a few examples of the 
new symbols. Acetic acid is described as follows:— 
“100 parts by weight contain 33 parts of acetic acid 
H0.C4H303 or HC2H302, corresponding to 28 parts of 
anhydrous acetic acid. C4H303 or C4H6©3.” This infor¬ 
mation is either just too much, or, as we think, just too 
little. To a student nothing could look more similar 
than the two formulae given in an old notation—nothing 
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more dissimilar than the corresponding ones of the new, 
as given in the text. Of course, the student may choose 
whichever of the two sets of symbols given he pleases, 
as long as he is consistent; no one could fairly expect 
him to know both. But, bad as his case may be, we pity 
the Materia Medica examiner still more. 

By the new chemistry of the Pharmacopoeia it is stated 
that calomel (by the way. altered to the subchloride of 
mercury) is written llg-ci, and alum is given as 
WH4Jl1(S©4)2.i2H2©. Will any one doubt, after these 
typical examples, the soundness of the advice given by 
the Council of the Chemical Society ? 

It is our duty to mention these defects, but we may 
say that such a criticism is forced upon us by the con¬ 
trast that is afforded by the general sound treatment of 
these delicate subjects. The weights and measures are 
remarkably well treated, and will give dissatisfaction to 
no one—indeed, we think that the system, as modified 
oy the Committee, will be felt to be a boon by practical 
chemists who may wish to express any results readily' 
transferred from our own weights to those of the metric 
system. It will also afford a transition by which the 
latter may be more gradually and conveniently brought 
into use. The subject might have been made of equal 
difficulty with that of chemical symbols, but it is satis¬ 
factory to find that two systems are not given as a 
further means of confusion. 

The measure has been replaced by a grain measure in 
which the weighing of any reagent used for volumetric 
analyses is necessary. For this purpose, flasks, such as are 
ordinarily used, are recommended for weighing; thus, 
in the direction for preparing a weak acid, it is recom¬ 
mended to iveigh x grains of the strong acid, and then 
to add distilled water until the mixture after being 
shaken reaches the mark graduated on the neck of the 
flask. The old inaccurate measures are thus dispensed 
with, and this very simple plan, requiring only a little 
more care, will insure a uniformity hitherto practically 
unattainable by the ordinary pharmacist. The metric 
system is not introduced into the body of the work, but 
its use has been sanctioned in the appendices for volu¬ 
metric analysis. A grain measure is the volume of a 
grain of water. In the former edition an arbitrary 
measure of io grains was used, and was called the 
measure; thus in the directions we formerly' read, take 
of such a liquid x measures—i.e., io-grain measures; 
but now we should read instead the number of i-grain 
measures required. 

A cubic centimetre is the volume of a gramme of 
water; therefore, the relation being the same with that 
of the grain and the i-grain measure, the analyst 
mayT either neutralise 75 grains of tartaric acid by 1000 
grain measures of the volumetric solution of soda, or 
75 grammes of the same acid by 1000 cubic centimetres 

of the alkaline standard solution, or still more easily, as 
far as conveniency of bulk in some cases requires, take 
7'5 grammes of the acid with 100 c.c. of the soda solu¬ 
tion very readily. 

This simple abolition of the arbitrary measure has 
cleared away all the clumsiness and confusion of the 
last edition, and those only who have read carefully the 
preparations for the solutions formerly1 given can fairly 
judge of the importance of a slight alteration such as 
this. This process of weighing in graduated flasks, as 
replacing measures formerly given, is the only alteration 
made in this department of pharmacy. 

In many cases permissive processes are given for the 
preparation of various substances where there are two 
or three equally good ones. This holds in the cases of 

the preparation of atropia, sulphate of quinine, and 
others ; but for hydrocyanic acid, ether, and others, only 
one process is given. It will be remembered that the 
last Pharmacopoeia was very exhaustive in its descrip¬ 
tion of preparations, so much so that one would judge 
superficially that it was the best plan to make everything 
for oneself and ignore the manufacturing chemist alto¬ 
gether, who of course can prepare a chemical body in a 
state of purity by a wholesale process at a far cheaper 
rate. By a deeper study of these preparations, how¬ 
ever, a case like the following may occur:—For the 
preparation of pure nitrate of silver for volumetric pur* 
poses, take of pure silver, so much. One then turns to 
silver, in another part of the book, to find how pure silver 
is obtained: the direction is—Take of pure nitrate of 
silver, so much. So an interesting circle is described, 
and the reader is left in doubt as to whether pure silver 
or pure nitrate of silver exists in nature or not, and if 
so, which of the two. 

The methods ordinarily used by wholesale manufac- 
facturing chemists are now in almost every case stamped 
with authority, more than one in many cases being so 
allowed ; and this deference to better authorities as 
regards practicable methods of chemical manufacture 
is very well timed and in the best taste. 

(To be continued.) 

FOREIGN SCIENCE. 

(From 00b own Correspondent.) 

Paris, April 10, 1867. 

M. Humbert de Molard presented to the French Photo¬ 
graphical Society, at the last meeting, a new instantaneous 
shutter for photographic cameras, which allows the fol¬ 
lowing problem to be resolved: Given several object 
glasses, to take on a single plate, in a fraction of a second, 
as many proofs as there are object glasses, not by uncover¬ 
ing them all at once in the same moment, but one after the 
other, so that a living person can be represented in the 
different phases of the movement which takes place in the 
part of a second for the use of the phenakistoscope. The 
instrument is composed of a sort of frame set up in front 
of the object glasses, and pierced with as many holes as 
there are lenses. The light is excluded by an opaque 
curtain stretched in the same way as carriage screens, 
which can exclude the light either instantaneously or at 
any slow'ness desirable. The openings are so disposed in 
the opaque curtain as that, by the movement of ascension, 
the first coinciding with the first row of objectives, un¬ 
masks successively each of the lenses, while the others are 
screened and the light excluded. The second and the third 
openings, placed at proper distances, coincide in their turn 
with the second and third row's of lenses, and expose them 
successively in the same way as the first aperture. Thus 
can be obtained, during the time that the curtain takes to 
extend itself, the twelve or sixteen successive proofs which 
the phenakistoscope requires to produce a sensation of 
movement. 

The Moniteur of the 5th inst. mentions the following 
meteorological event in terms which appear to have been 
paid for by the coal and charcoal sellers of Paris. “ The 
‘ tune rousse ’ commences to-day, April 4. This moon 
is distinguished by the protracted frosts which are pro¬ 
duced while it shines above the horizon. It has not failed 
in its general routine of habitual programme. The day 
has been colder than the preceding, and it was only in the 
afternoon that, after a lengthened drizzly rain, the atmo¬ 
sphere was a little warmed.” This audacious assertion 
has some connexion with those on lunar influence pro¬ 
pounded in England by Mr. Harrison, &c. 
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M. Dubrunfaut, director of tbe experiments on the cul - 
tivation of beetroot by chemical manures, has blamed the 
operators with having made the comparisons based upon 
the actual weight of the roots, and not upon the saccharine 
quality of the same. M. Denoyon, in his name and in 
that of M. Levy, hastened to respond to this objection, 
which happily was without foundation. The roots, having 
given under the influence of chemical manure 60 tons per 
hectare, furnished more syrup at the first squeezing, and 
gave 2 per cent, more sugar, than that of beetroots culti¬ 
vated without chemical manure. Moreover, the molasses 
of the second squeezing furnished 41 per cent, per hecto¬ 
litre instead of 40, the amount obtained with the beetroot 
cultivated with ordinary manures. 

At the last meeting of the Academy of Sciences 
Baron Seguier called attention to a new gun, constructed 
by a clever gunsmith, M. Galand, who had the fortunate 
idea of inflaming the cartridge by the summit, and to make 
the gases act upon the projectile by the intervention of a 
compressible body, so as to overcome its inertia without 
shock, as if by a spring successively stretched, which in 
shrinking renders all the force stored up within it. In the 
new arm M. Galand fixes a copper cap at the end of a screw 
acting as a breech. This many-filleted screw enters the 
chamber sufficiently to form a solid and sure resisting piece. 
The arm is opened by aslight movement of the hand, and, at 
the moment of discharge, the copper cap, being very 
malleable, opens out at the instant of the explosion by the 
pressure of the gases. The same screw which acts as 
breech, when unscrewed, easily draws out the copper cap 
which has been flattened out into the conical space in which 
it enters at each manoeuvre. It is in part hollow, and 
contains the four pieces of mechanism for percussion of an 
extreme simplicity. The needle which ignites the charge 
acts as a detent, a kind of hook replacing the head of the 
hammer in the action of cocking. To take all the 
mechanism to pieces, it is only necessary to unscrew a 
simple bolt. This new firearm costs at most 11. Its form, 
compared with that of the ancient arms, is rather singular; 
there being no detent, there can be no accidents. To de¬ 
termine the explosion the pallet inserted into the body of 
the screw must be pressed by the thumb. The cartridge 
consists of a small cotton bag, having at its extremity a 
disc of cotton furnished at its centre with a small quantity 
of fulminating powder. Five grammes of powder are 
poured into the bag, a greased wad separates the powder 
from the ball, and the bag is tied with a ligature. The 
cartridge leaves no residue whatever after firing. The 
principal dimensions of the Galand gun are :—Diameter 
of barrel 10 centimetres; pitch of grooves 1 turn in 75 
centimetres of the barrel; weight of ball 26 grammes; 
charge of powder 5 grammes. The ball penetrates a deal 
plank at the distance of a thousand metres. 

The Due de Luynes, whose inexhaustible generosity is 
known and admired by all the world, as far as relates to 
the sciences and arts, placed at the disposal of the French 
Photographic Society a sum of 10,000 fr. (400?.) as a 
pri«e for researches made upon the causes of the alteration 
of photographic proofs, and the discovery of a method of 
printing these same in carbon, or some sort of ink that will 
be indefinitely unalterable. Already in 1859 the Society 
divided amongst several competitors, MM. Poitevin, 
Davanne and Girard, Pouncey, Gamier and Salmon, a 
first sum of 2000 fr. (8o£.) ; the Society also named April 1 
for the decisive award of the rest of the money, 320^, for 
the complete resolution of the problem theoretically, and 
the practical application of a process capable of resolving 
the difficult problem of the application of it in printing 
positives in unalterable ink. Hindered by some unknown 
cause, the commission named to decide upon the merits of 
the works sent in for competition at length reported at the 
last meeting of the Society, Friday, April 5, and awarded 
the whole of the 320J. to M. Poitevin, who, in 1855, was 
the first to discover and to apply completely and practically 
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with advantage, a process by which objects are transferred 
to stone, and printed off in any quantity in a lithographic 
press. M. Poitevin had many illustrious competitors— 
MM. Ch. N&gre, Niepce de St. Yictor, Lemercier, 
Salmon and Gamier, Rousseau, Placet, Baldus, &c.; 
also the English labourers in the field—Talbot, Pouncey, 
Pretsch, Woodbury, Colonel Sir Henry James, &c. ; but 
in a very important and profound discussion, the reporter, 
M. Davanne, the organ of the commission, the judge of 
the competition, proved that the palm was due to M. 
Poitevin, a man at the same time eminent and modest, 
who always aims in photography at arriving towards the 
perfection of unalterable proofs. It is true that M. 
Poitevin has been greatly aided by the co-operation of 
M. Lemercier, the celebrated lithographer, though he was 
equalled or exceeded since the closing of the competition 
by MM. Gainset, Baldus, Tessie de Mothay, and Marechal 
de Metz, but the merit of his invention gives him the pre¬ 
eminence which the commission had so justly attributed 
to him. We may add that MM. Tessie de Mothay and 
Marechal purchased the patents of M. Poitevin, taken out 
in 1855, for 400J. Less than a year ago he was obliged to 
support his family Dy accepting the humble situation of 
chemist in a small town, Ahun, in the department of the 
Creuse. Fortune has since favoured him. 

Some months past a very ingenious man, M. Lavater, 
begged us to put him in communication with a skilful 
chemist or photographer who would help him to develope 
and bring to success an incompleted method for copying 
commercial letters and others by aid of a dry process. 
Every one understands what immense interest is attached 
to the subject of being able to reproduce a letter or manu¬ 
script by the simple application, with pressure, of a dry 
paper on the original. No one, we thought, could be 
better prepared on this subject than M. Niepce de St. 
Yictor for the solution of this difficult problem. So we 
sent M. Lavater to him. He set to work immediately, but 
without success ; the dry method was continually unable 
to succeed, and it had to be laid aside for the present. The 
wet process, very troublesome and limited in its actual 
mode of application, gives only one copy—and a very im¬ 
perfect one—of the writing to be reproduced. We are 
happy to learn that MM. Niepce de St. Yictor and Lavater 
have now substituted a method as easy as it is practicable, 
in the sense that it gives a great number of copies even 
after the original has been written for several weeks. The 
copying paper is to be slightly wetted with a sponge, and 
placed upon the original; it is then submitted to the 
vapour of a certain liquid easily procured ; the writing on 
the copy, hardly visible, and at times quite invisible, 
appears at once fixed completely. The operation can be 
carried on the following days; and at a future period, not 
far distant, we shall give the composition of the develop¬ 
ing fluid. It is necessary that this sort of ink should either 
contain gallic acid or logwood. 

M. Claud Collas, a celebrated apothecary of the Rue 
Dauphine, continues his researches on the phosphates in 
general, and in particular the phosphate of lime, the 
powerful auxiliary of animal and vegetable life, and the 
activity of which continues in force even after death, but 
in a contrary sense. M. Collas has, in fact, demonstrated 
that the phosphate of lime becomes a decomposing agent 
of putrefaction, and after death hastens the dissolution 
it was the means of preventing during life ; it also favours 
the development of new existences. Observation proves 
that in pregnant women or wetnurses there is an absence 
of phosphate of lime in the organism and the presence in 
the urine of sugar. The phosphate passes in a great part 
into the blood and into the milk, so as to serve for the 
consolidation of the bones of the infant, which are at birth 
in a cartilaginous state. M. Collas advises the following 
preparations:—1. Solution of phosphate of soda— namely, 
8 grammes of phosphate in spring water. It is to be taken 
instead of mineral waters, mixed with wine, and at the 
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rate of two or three glasses per day. 2. Phosphoric 
lemonade—phosphoric acid 2 grammes in a litre of spring 
water, taken from time to time as a beverage. 3. Hydrated 
phosphate of lime milk—ordinary hydrated phosphate of 
lime 50 grammes, water 100 grammes, mixed together in 
a mortar, and then passed through a strainer or fine sieve ; 
one, two, or three spoonfuls to be taken daily, especially 
in soup. This is the best way of administering phosphate 
of lime to rickety children. The phosphate of soda has 
the property of converting sugar into glucose in presence 
of carbonic acid. Cannot w'e attribute the viscous fer¬ 
mentations which sometimes appear in the distillations of 
beetroot juice to the presence in the juice of an excess of 
soluble phosphates and carbonic acid, in considering them 
as a first degree of disorganisation, caused partially by the 
phosphates ? 

A very ingenious young man, M. Maiche, jun., Hue 
Turenne No. 46, has made a considerable improvement 
in the manufacture of starch, which gives a greater return 
and will be necessarily adopted in all factories of that 
article. It consists in a new method of sifting the impure 
starches obtained by the known processes. If we take a 
sieve, the tissue of which is close enough not to let the 
grains of starch pass, these latter are deposited on the 
cloth of the sieve, and the sifting proceeds only drop bv 
drop—that is to say, it is practically impossible. But if, 
instead of pouring upon the strainer the wrater charged 
with starch, we place the strainer on the water itself, 
agitating it by striking the edge, the starch passes up¬ 
wards with the water, while the foreign substances remain 
at bottom. The mechanism for this purpose is composed 
of—1. A wooden case. 2. Another case of smaller 
diameter, the bottom of which consists of a layer of silk, 
and which is inserted into the former. 3. A ratchet wheel, 
the axle of which rests on two bearings fixed on the edge 
of the great tub. This wheel serves to give the sifting 
vessel a shaking or jumping motion. A tube of india- 
rubber conducts the impure starch into the tub. Another 
tube, siphon-shaped, takes off the water charged with 
starch which has passed through the sieve. Twenty-three 
kilogs. of impure starch give 20 kilogs. of pure starch, 
worth 16 fr., instead of 5ft. 75 c. This gives, in favour 
of the new process, 51 fr. 25 c. per 100 kilogs. The pro¬ 
cess has been installed in a factory at Lurey, in the Haute- 
Saone, where it is expected to give from 10,000 to 20,000 fr. 
net profit. F. Moigno. 
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THE PAEIS EXHIBITION. 

(From a Correspondent.) 

Dirt, disorder, packing-cases, dust, and noise, reign 
supreme throughout the greater part of the building where 
those products specially interesting to your readers are 
located. It is quite impossible, and will -be for many 
weeks to come, for me to send you any connected account 
of the chemical section. The English department is cer¬ 
tainly nearer completion than the rest of the world; 
indeed, most of the cases are up and filled, but many of 
the most striking objects are covered over to protect them 
from the inevitable damage they would receive if exposed 
to the adverse influences which reign around. 

I would not advise any of your readers to come here 
before the end of May, as it is quite impossible for the 
building to have put on its holiday attire before that time. 
It is true that the hot season will then be close upon us 
(and all habitues of Paris know what that means), but 
chemists are accustomed to furnace operations, and as 
the most gloomy imaginations have not predicted a 
higher temperature for the interior of the building than 
50° C., your readers, especially those engaged in the 
glass and iron manufacture, will not feel this any detri¬ 
ment. Besides, have we not elaborate systems of ventila¬ 
tion, which are to be in full force, drawing the heated air 

out of one court into another, and wafting it about the 
building ? 

At present I cannot give an account of anything 
seriatim, but must content myself with picking up such 
novelties here and there as may be likely to interest 
you. Perhaps the most striking object in the metallur¬ 
gical department, Class 40, is the magnificent case, the 
size of a small room, with its costly contents, exhibited 
by the firm of Johnson and Matthey, Hatton Garden, 
London. They show platinum stills and siphons capable 
of concentrating eight tons of oil of vitriol per day. 
These are remarkable in many respects. The metal of 
which they are made is said to be of chemical purity, and 
the joinings are not soldered together with gold, as in the 
usual way, but the two edges of the metal are actually 
melted together before the oxyhydrogen blowpipe, so that 
the whole apparatus consists of only one piece of metal. 
It is thus rendered much stronger, more durable, and 
cheaper than those made by the old plan. Amongst other 
articles of platinum in this case may be noticed ingots and 
bars of platinum fused by Deville and Debray’s process ; 
platinum alembics for use in parting gold and silver ; pla¬ 
tinum tubes, soldered by the autogenous process ; platinum 
wire, sheet, foil, leaf, crucibles, capsules, sponge, granu¬ 
lated and native; touchholes for cannon made of fused 
alloy of platinum and iridium; one of those exhibited 
has been used in a Whitworth gun for more than 3000 
rounds, and scarcely shows signs of wear yet. Those 
who know the constant trouble and expense which are 
occasioned by the wearing of the vent-pieces of cannon 
wrhen in active service, will appreciate this important 
adaptation of Messrs. Johnson and Matthey. 

One very important and instructive series exhibited by 
this enterprising firm is a collection of noble, rare, and 
common metals, of chemical purity, and cast into sym¬ 
metrical form to illustrate practically their specific 
gravity and characteristic appearance in the fused state. 
The ingots weigh one kilogramme each, and consist of 
gold, silver, platinum, iridium, rhodium, palladium, lead, 
bismuth, copper, cadmium, cobalt, nickel, iron, antimony, 
zinc, magnesium, aluminium, thallium, sodium, and 
potassium. Besides these are osmium in the pulverulent 
state, and mercury. This series is in the highest degree 
instructive, and even those who are well acquainted in 
detail with the metals composing it, can have no idea of 
the vivid manner in which their properties of weight and 
colour impress themselves on the mind when presented in 
this eminently glyptic manner. The wonderful density 
of iridium and platinum is in striking contrast to the 
levity of magnesium, sodium, and potassium. I cannot 
help regretting that the series is not. closed with lithium ; 
the bar of this metal would have been upwards of three 
times the length of the magnesium. Thallium stands in 
about the centre of the series, being very close to palladium. 

In addition to the masses of platinum, this firm exhibits 
an accurate model of the enormous ingot of platinum, 
weighing 100 kilogrammes, or one-eighth of a ton, which 
attracted so much attention in 1862. 

The value of the precious metals shown by Messrs. John¬ 
son and Matthey is about half a million francs. 

The same firm also exhibits specimens of sodium 
amalgam, which is now so largely used for the extraction 
of gold from its ore. The results of carefully conducted 
experiments are shown side by side. They are truly 
astonishing. The mineral chosen was a composite Cali¬ 
fornian one, which had been found very difficult to work 
by the ordinary process. The results obtained by Messrs. 
Johnson and Matthey were the following :— 

Grammes. Ounces. Dwts. Grs. 

Product by the ordinary 
method of amalgamation 87 = 2 16 o per ton. 

Product by the sodium pro¬ 
cess of Mr. Crookes . 218 = 7 o 6 ,, 

Given by assay , , 232 = 7 90 „ 
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The experiments were twice repeated, and the results 
were absolutely identical. It is not unlikely that later in 
the season an opportunity will be given of illustrating the 
advantages of this process on a large scale in one of the 
laboratories in the adjacent park. 

Among the great industrial inventions shown in another 
part of the building I may remark the process by which M. 
Mond, a chemist of Utrecht, extracts sulphur from soda 
waste without removing it from the vessels containing it. 
This process consists in forcing a current of air into the 
waste in order to oxidise it, after which a stream of water 
is directed upon it so as to lixiviate it. The mixture is 
then subjected to another similar treatment, so as to con¬ 
centrate it, after an interval which varies from sixty to 
seventy-two hours. In order that the sulphur may be 
regenerated as much as possible, the oxidation must be 
regulated so that the liquors contain two equivalents of 
sulphide of calcium for one of hyposulphite of soda. The 
solution is then transferred to vessels either of wood or 
refractory brick, and an equivalent of chlorhydric acid is 
added. The sulphur is at once precipitated in a state of 
purity, without any perceptible disengagement of sul¬ 
phuretted hydrogen gas or sulphurous acid. If, instead 
of chlorhydric acid, the residues of the chemical works 
for the fabrication of chlorine (a mixture of chloride of 
magnesium, perchloride of iron, chlorhydric acid, and free 
chlorine), the oxidation of the liquors may be so modified 
that they contain very little hyposulphite. He also adds 
a peculiar preparation to the mixture above described, in 
necessary and sufficient proportions to neutralise the free 
chlorhydric acid and reduce the protochloride and per¬ 
chloride of iron. A precipitate is thus obtained contain- 
ing 95 per cent, of sulphur. In chemical works in which 
chlorhydric acid is advantageously employed, the lixivia 
are superoxidised, so that they contain enough hypo¬ 
sulphite to be easily separated into sulphur and sulphate 
with very little sulphurous acid. The sulphur thus ob¬ 
tained is mixed in a quantity less than a third with sul¬ 
phate of lime, and should be purified. Treated by this 
process the soda waste contains very little sulphide, but 
much carbonate and sulphate of lime. Far from being 
injurious, the latter are very serviceable as ingredients of 
chemical manures. The expense is inconsiderable, the 
cost of the apparatus being covered by the first year’s crop, 
and the net profit of the regeneration, and for an establish¬ 
ment producing 3 tons of soda per day, will be at least 
400/. per annum. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April 4. 

Warren De la Rue, Esq., Ph.D., F.R.S., President, 
in the Chair. 

The minutes of the anniversary meeting and of the last 
ordinary meeting were read and confirmed, and several 
donations to the library were announced. Messrs. F. S. 
Barff, M.A., and Alfred Tribe were formally admitted 
Fellows of the Society, and the following gentlemen were 
duly elected—viz., Mr. John Mackay, 119, George Street, 
Edinburgh, and Mr. David Skinner Kemp, Bombay. For 
the second time were read the names of Alfred Coleman, 
Plough Court, Lombard Street, and William Phipson 
Beale, barrister-at-law, Stone Buildings, Lincoln’s Inn. 
The candidates proposed were William Gowland and 
George Robert Gowland, both of 48, High Street, Sheffield; 
John C. Brough, journalist, 4, Norman Terrace, Stockwell; 
Edward Packard, Jun., manufacturing agricultural chemist, 
Ipswich ; F. W. Peterson, of her Majesty’s Mint, Calcutta, 
51, Myddelton Square, London. 

Dr. J. H. Gladstone made a short statement respecting 
the “ solidified glycerine ” which was exhibited by Dr. 
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W. S. Squire on a recent occasion. It was then said to 
be a task of great difficulty to procure again the white 
crystals from a liquefied portion of the substance in ques¬ 
tion, but the speaker did not find it to be so, for a sample 
which Dr. Squire kindly permitted him to take from that 
shown at the meeting a fortnight since was placed (in a 
bottle) on a warm mantelpiece, where it soon became 
perfectly fluid, but on being removed only to another part 
of the room, the crystals were formed again in it the next 
morning. Snow had fallen during the night, but the frost 
was by no means severe, and even now, after a week of 
mild weather, a portion of the glycerine was yet solid, 
(The bottle, with its contents partly crystallised, was 
handed round for inspection.) 

A paper, entitled “ Experiments on Oxidation by means 
of Charcoal,” by Dr. F. Crace Calvert, was read by the 
Secretary. After referring to the early experiments of 
Theodore de Saussure, and those of ten years ago by Dr. 
Stenhouse, the author proceeded to inquire into the modus 
operandi of the absorption of gases by charcoal—whether, 
for instance, in the case of ammonia, this substance existed 
unchanged, but in a state of great condensation, within the 
pores of the charcoal; or whether it underwent oxidation, 
and so became destroyed by the exalted affinities of the 
oxygen or air compressed within the charcoal. This 
problem is not solved, but the author considers ’ that there 
is evidence of the destruction of ammonia when this gas 
is mixed with oxygen and placed in contact with charcoal, 
but whether nitric acid is formed, or only nitrogen and 
water, is left open to further investigation. Sulphurous 
acid and gaseous sulphide of hydrogen were very soon 
oxidised, and converted into sulphuric acid; so also phos- 
phoretted hydrogen quickly became phosphoric acid. 
Alcohol vapour diffused in oxygen was changed into acetic 
acid, andmethylic alcohol is believed to be converted into 
formic acid. Amylic alcohol furnished valerianic acid. 
Ethylene, propylene, and amylene were then experimented 
upon in a similar manner ; all of them produced carbonic 
acid and certain residual oxides, but the latter were not dis¬ 
tinctly identified. The author concludes by advancing a 
speculation to account for the phenomena observed by him, 
and suggests that possibly the condensation of oxygen and 
other gases by charcoal amounts to an actual liquefaction 
within its pores, and by thus being brought into closer 
contact, the bodies are respectively placed within the 
sphere of each other’s attraction, and a chemical change 
occurs accordingly. 

The President, in moving a vote of thanks, referred to 
the difficulty sometimes encountered in accurately defining 
the physical condition of bodies ; thus, in the operation 
of coining, and particularly in the manufacture of tin cap¬ 
sules, the solid metal behaved almost like a fluid substance, 
and the particles appeared so mobile that they might 
almost be compared to a veritable liquid. At an early hour 
the President suggested an adjournment for thepurposeof 
enabling the Fellows to attend the meeting of the Royal 
Society, at which a paper of great chemical interest, “ On 
the Stability of Gun-cotton,” by Mr. F. A. Abel, was then 
being read. 

PHARMACEUTICAL SOCIETY. 

April 3, 1867. 

G. W. Sandford, Esq., President, in the Chair. 

Mr. Hanbury laid several botanical specimens on the 
table for the Society to select any they might wish to have 
for the museum. 

Mr. A. F. Haselden, before continuing his paper “ On 
the Codex and the British Pharmacopoeia (1864) Compared,” 
said there was a slight error on the title-page of the 
Journal; instead of the British Pharmacopoeia, 1867, it 
should have been 1864. At the last meeting the author 
said that he had undertaken a work of no small labour 
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and magnitude, and in one paper he knew it to be impos¬ 
sible to go fully into the subject, but his desire was first 
to notice the report and preface, and then to take each 
part separately and point out any difference he thought 
worthy of notice between the Codex and the British Phar¬ 
macopoeia. The work contains a report to the Emperor, a 
preface, preliminary remarks, Materia Medica, and the 
Pharmacopoeia. Under preliminary remarks, -weights and 
measures are noticed. As it is now compulsory in France 
to use, in weighing or measuring, the decimal-metric sys¬ 
tem, the Codex contains four tables relating to weights, 
the only measure in use being the litre and the decimal 
divisions thereof. The author then referred to the table 
which is given in the Codex, showing the value by 
weight of spoonfuls, glassfuls, handfuls, and pinches, 
remarking that the British Pharmacopoeia contained 
no such table, and that it would be to us a retrograde 
movement, pinches and handfuls being only employed in 
the kitchen. For certain liquids the compilers of the 
Codex have recommended the use of a compte-gouttes, 
which consists of a globular glass bottle with a lateral 
tube, the interior diameter adjusted so as to allow a liquid 
to flow drop by drop. Mr. Haselden showed various kinds 
of drop measures which had been invented, but he could 
measure as accurately and quickly as necessary with the 
minim measure. The compte-gouttes might be useful 
to patients taking any particular medicine by drops, but 
the system of drops, either in prescribing or administering 
medicines, should be discontinued, prescribers writing 
minims instead of drops, and administering nothing less 
than a teaspoonful. The author then referred to that part 
of the Codex relating to densities and areometers or hydro¬ 
meters, saying that Beaum6’s was the one directed to be 
used. He then passed on to the Materia Medica, the first 
section of which comprises those substances which are 
obtained either from the vegetable or animal kingdom. 
Amongst the animals named were the vine-snail, cellar- 
woodlouse, viper, frogs, &c. The author pointed out that 
in both books the arrangement is alphabetical. The Codex 
contains nearly double the number of substances that are 
in the British Pharmacopoeia. In the Codex the common 
name is given in French, the botanical in Latin, the order 
or sub-order and the part to be used in French. Mr. 
Haselden then proceeded to notice some of the substances 
contained in the Materia Medica, comparing them with 
the British Pharmacopoeia. The root and leaf of aconite 
are employed, but, as the root is more active than the leaf, 
the pharmaceutist is directed to use the preparations from 
the leaves if the tincture or extract of the root is not 
specified. Three kinds of aloes are named, the preference 
being given to Cape. The root and leaves of belladonna 
are directed to be employed, but nothing is said about the 
state of the leaf. Mr. Haselden showed some specimens 
of benzoin, dried jujubes, &c., and noticed catechu, cas- 
carilla, colchicum, coriander, cubebs, hyoscyamus, taraxa¬ 
cum, &c. He concluded his paper by saying that if his 
friends had not given him the opportunity of spending a 
short time in France and acquiring a knowledge of the 
French language he would not have had the pleasure of 
meeting them that evening to notice the differences between 
the two Pharmacopoeias. 

Mr. Joseph Ince read a paper “ On the Theory of the 
Universal Codex,” in which he stated that he believed it 
was perfectly impossible to assimilate the whole of the 
Pharmacopoeias. The British Pharmacopoeia was specifi¬ 
cally English ; viewed in every light it was British ; and 
the Codex was a French book only adapted to the French 
people. Mr. Ince referred to some of the preparations to 
show how useless they would be in other parts of the 
world. In concluding his paper, he advocated the decimal- 
metric system of weights and measures, and regretted that 
the Pharmacopoeias were not written in Latin. 

Dr. Farre fully endorsed every word Mr. Ince had said. 
It was found yery difficult to construct the British Phar¬ 

macopoeia, and he believed it would be imposssible to 
construct a universal Pharmacopoeia. 

Dr. Attfield thought it quite possible to form a basis 
for a universal Pharmacopoeia. He hoped they would be 
able to discuss the subject at the Paris conference in 
August. 

Mr. Squire wished to direct attention to a rule adopted 
in the Codex which he thought was a step in the right 
direction. The strength of the tinctures in most cases was 
one in five or one in ten, while in the British they differed 
very much. 

Dr. Redwood thought the subject of constructing a 

universal Pharmacopoeia worthy of consideration. The 
Indian Pharmacopoeia had hitherto very much resembled 
the London Pharmacopoeia. He was aware that a new 
one was in preparation, and he would like to hear from 
Mr. Hanbury, who, he believed, was engaged in the work, 
in what points it would differ from the former editions. 

Mr. Hanbury said the new Indian Pharmacopoeia would 
contain all the medicinal plants, &c., found in India ; it 
would partake more of the character of a dispensatory, and 
was intended to be used as a text-book in the Medical 
Colleges. With regard to Mr. Ince’s paper, Mr. Hanbury 
thought it not impossible to assimilate the Pharmacopoeias; 
there would be far less difficulty with the German Phar¬ 
macopoeia than the French Codex. Since 1788 our own 
Pharmacopoeia had gradually become more simple. 

Mr. Deane drew the attention of the meeting to a new 
stove for pharmaceutical purposes, which he had found 
more useful than the pharmaceutical stoves in general use. 

The Chairman announced that this was the last meet¬ 
ing of the session. He thanked those gentlemen who had 
favoured them with papers, and said that a conversazione 
would take place on May 14. 

ACADEMY OF SCIENCES. 
April 8, 1867. 

(From our own Correspondent.) 

M. Dupre, of Rennes, presented the description of a ma¬ 
chine by the aid of which he makes, without integration, 
the calculations relative to different applications of the 
mechanic theory of heat. 

M. Chevreul announced the distribution of the twenty- 
ninth volume of the Memoires of the Academy, wholly 
occupied with M. Delaunay’s theory of the moon. 

M. de Quatrefages presented the volume entitled “The 
Seasons, Studies of Nature,” which M. Ferdinand Hoefer 
has just published through Hachette and Co. 

M. Velpeau presented, in the name of the celebrated 
surgeon, M. Simpson, the description of his steel-suture 
process, with numerous observations, and operations 
crowned with complete success. This process, which 
advantageously replaces the caustic of the ancients or the 
ligature of Ambrose Part!, consists in implanting under the 
artery, in contact with it, a needle, on which it presses 
sufficiently to stop the pulsations. 

M. Dumas announced the news of the production, arti¬ 
ficially, by M. Wurtz, of a considerable number of 
alcohols from the series creosote, phenol, &c. M. Wurtz 
treats the substances—carbolic acid, for example—first by 
anhydrous sulphuric acid ; potash does not then regenerate 
the body, but it gives rise to the corresponding alcohol, 
creosote, or phenol. The celebrated Belgian chemist, 
M. Kekule, has succeeded in obtaining similar reactions, 
which he will shortly publish. 

We recommend to our readers the interesting and 
courageous work that Dr. Blutin has published through 
Hachette and Co., entitled “ Our Cruelties towards Ani¬ 
mals, to the Detriment of Health, Public Prosperity, and 
Morality.” 

M. Marie Davy requested the examination by a com¬ 
mission of a memoir on the electrometric force, which he 
measures by the aid of a thermometric heating apparatus 
of particular form. 



Notices of Books. 
Chemical News, ) 
April 12, 1867. j 

NOTICES OP BOOKS. 

An Essay on Dew, and several Appearances connected with it. 
By William Charles Wells. Edited, with Annota¬ 
tions, by L. P. Casella, F.R.A.S. ; and an Appendix 
by R. Strachan, E.M.S. London. 1866. 

We think Mr. Casella has rendered good service to scien¬ 
tific literature by the republication of Dr. Wells's cele¬ 
brated essay, which has been out of print during upwards 
of forty years. This essay has been praised in such very 
high terms by Sir John Herschel, John Stuart Mill, and 
other writers down to our own day, that access to the work 
is desirable on many grounds. Mr. Casella repeats the 
substance of the praise in his own words :—“ The essay, 
as a literary production, is a model worthy the attentive 
study of scientific experimentalists and students” (p. iii.); 
and yet at p. v. it is admitted that “ all the main facts and 
features of the theory were known beforehand; ” and 
further, “ that he (Wells) insufficiently acknowledged the 
labours of his predecessors may be admitted.” Is it meant 
that when the student writes a paper on his own account, 
and takes this essay as his model, he is not to acknowledge 
the labours of his predecessors ? 

The fact is, there are two classes of scientific men— 
namely, workers and writers—and the two are not often 
combined. The worker, in writing his own memoir, is 
generally too intent on his own share in discovery to do 
more than accept the conditions of the question in hand 
from some writer who himself may perhaps have compiled 
from earlier books, and not have taken the trouble to con¬ 
sult original memoirs. There are not many writers Avho 
work at scientific literature with the same zeal with which 
literary men pursue their labours, and the reason is to be 
found in the marked difference between literature and 
science. A literary work bears the impress of mind; a 
scientific work bears the stamp of nature. The one is in¬ 
dividual and proper to the man ; the other is general and 
has no individuality. A work by Shakspeare remains for 
all time untouched, unchanged ; a work by Davy may be 
taken up by Faraday, and Faraday’s work may be carried 
on by any number of his contemporaries or successors. 
And this is probably what Lord Bacon meant when he 
said that his method of philosophising tended rather “ to 
level wit and intellect.” “ For as in the drawing of a 
straight line or accurate circle by the hand, much depends 
on its steadiness and practice ; but if a ruler or compass be 
employed, there is little occasion for either ; so it is with 
our method.” It is on account of this absence of indi¬ 
viduality in scientific writing that we have so few good 
scientific writers. Our scientific style is often slovenly, 
or, what is worse, is afflicted with that vice of inexperience 
—namely, fine writing. And here we may refer with 
admiration to the charming simplicity of style in Dr. 
Wells’s essay, and in this respect we certainly admit that 
it deserves to be a model. The scientific writing of the 
French deserves similar praise, but the French have a 
better scientific training than we can give ; moreover, they 
are more logical than we ; they are proud of their language, 
and more critical in the use of it. 

The interest that is felt in literary history, as compared 
with the comparative want of interest in scientific history, 
rests on the fact that a Chaucer, a Shakspeare, a Dryden, 
a Gibbon, is each an intellect rounded, complete, and 
final. But, without meaning the slightest disrespect to 
such great men as Newton, Davy, Faraday, it must be 
admitted that they are but parts of a great whole, and that 
whole is Nature. We care more about the laws of nature 
than about their discoverers ; but every one feels an interest 
in a great writer, because he and his works are inseparably 
connected. An unpublished letter by Goldsmith, a few 
unpublished lines by Dryden or Pope, would excite the 
ardour of our whole literary world. A new fact in the 
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history of oxygen, or of the composition of water, would 
fail to receive more than a passing glance from scientific 
men. They consider that all the main facts are embodied 
in text-books, handbooks, and other treatises, while that 
which is not embodied is of no consequence. They con¬ 
sider that we have the discoverers and the dates of all 
important facts, in the main, correct. They want to pur¬ 
sue discovery, not its history, and hence they feel but little 
interest in the light thrown by old memoirs on the progress 
of the past. 

When, however, we meet with a writer like Dr. Whewell, 
who knows his business and gets a true impression by 
tracing the history of a theory or of a discovery down to the 
time when it receives its last touches, we accept, or ought 
to accept, his judgment with more respect than that of the 
most original mind and most brilliant discoverer who has 
not gone over the historical evidence. Sir John Herschel 
speaks of Wells’s essay “ as one of the most beautiful spe¬ 
cimens of inductive experimental inquiry,” and earnestly 
recommends it to the student (i as a model with which he 
will do well to become familiar.” Dr. Whewell simply 
characterises Wells’s essay as “ one of those books which 
most drew attention to the true doctrine.” (See “ History 
of the Inductive Sciences,” 3rd ed., 1857, vol. ii. p. 424; 
see also p. 415.) 

Even during the lifetime of the author the essay did 
not pass unchallenged. Dr. Thomas Young, both a writer 
and a worker, noticed the book in the Quarterly Review 
for 1814, and says, with bitter satire, that while Dr. 
Wells “ affords us complete information, not only respect¬ 
ing the sentiments of Aristotle and Theophrastus as to 
the nature and causes of dew, but also of the most dis¬ 
tinguished philosophers of modern times, some of the 
works, however, of the persons whom he mentions, and 
some of the latest, have most unaccountably escaped his 
attention.” Dr. Young protests against “ the total novelty 
of the opinions, &c.,” in the essay. 

The reader interested in the subject will find in a little 
shilling volume published in Weale’s series, entitled 
“Experimental Essays,” by Mr. Tomlinson, a minute 
account of what had been done by Wells’s predecessors. 
Mr. Casella has made free use of Mr. Tomlinson’s essay, 
but, as it seems to us, only so far as it refers to the praise 
and glory of Wells, omitting all detail that might cast a 
spot on that bright surface. The language of Wells’s essay 
is that of authority. The writer’s tone is everywhere that 
of a man announcing his own discoveries. For example, 
he says :—“I have frequently seen, during nights that were 
generally clear, a thermometer lying on the grass plat rise 
several degrees upon the zenith being occupied only a few 
minutes by a cloud.” Most of the important steps in the 
theory are thus stated, as if for the first time ; and wre agree 
with Mr. Tomlinson that in the essay “ we find only a 
loose and general reference to authorities, and a very 
scanty acknowledgment of other men’s labours.” Never¬ 
theless, “ most of Wells’s results had been published long 
before the author commenced his labours, and the theory 
for which he has obtained so much credit was also simi¬ 
larly indicated in brief but unmistakable terms.” 

While grateful for a reprint of Wells's essay, we fear 
the praise bestowed on this edition must be similar to that 
of the lady on the curate, whose copied sermon she praised, 
and the only merit he claimed was that of having delivered 
it. “Ah! that is the only part about it I didn’t like.” 
We like Wells’s essay, but we do not like the way in which 
it is “ delivered.” The book is scarcely improved by the 
additions. Unless the work had been more thoroughly 
done, a simple reprint of the edition of 1818, with the short 
autobiography by way of introduction, would have answered 
every purpose for which this edition is issued. 

In a work that professes to bring the subject down to 
the present time, it is remarkable that some celebrated 
researches are unnoticed. Such are Melloni's “ On the 
Nocturnal Cooling of Bodies.” The experiments were 



18 6 Contemporary Scientific Press 

conducted in the autumn of 1846, in the valley of La 
Lava, between Naples and Salerno, and the memoirs, 
which are beautifully written and of great interest, were 
read before the Royal Academy of Naples in February 
and March, 1847. But the most curious point connected 
with this inquiry is its origin. It will hardly be believed 
that the Austrian and Bourbon Governments, in their 
dread of novelty, would not allow the true theory of dew 
to be taught. Melloni, in order to show that the laws of 
terrestrial radiation are the same in Italy as in countries 
where there is more political liberty, undertook these 
researches. The care with which he prepared his ther¬ 
mometers for observation is worthy the attention of 
meteorologists. 

CONTEMPORARY SCIENTIFIC PRESS. 
Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Journal des Fabricants de Papier. December 15, 1866. 
E. Bourdilliat “ On the Chemical Products used in 

T aper-making.” 
January 1, 1867.—E. Bourdilliat “ On Testing the 

Chemical Products used in Paper-making.”—Lepelletier : 

“ An Economical Method of Treating the Materials used for 
the Manufacture of Paper.”—Peyron and Michaud : “ A 
Method of and Apparatus for, Preparing Wood and other 
Vegetable Matters for the Manufacture of White Paper.” 

January 15.—E. Bourdilliat “ On Testing the Chemical 
Products xised in Paper-making.”—“ On the French Police 
Regulations affecting the Sale of Papers covered with Lead 
Glaze.” 

February 1.—E. Bourdilliat “ On Testing the Chemical 
Products used in Paper-making.”—C. R. Marechal and 
T. du Motay “ On Bleaching Animal and Vegetable Fibres 
and Tissues.” 

Technologists. January, 1867. 
J. Fuchs “ On the Preparation of Metals and Alloys in 

Powder.”—C. Stahlschmidt : “ Experiments on the Reducing 
Properties of Zinc.”—J. C. Fischer: “Historical and 
Practical Researches on the Nature of Purple of Cassius.” 
—H. Vohl “ On the Extraction of Oil from Seeds.” — 

P. Bolley “ On the Colouring Matter of Garancine .”— 
Crinsoz “ Onthe Presence of a Yellow Crystalline Colouring 
Matter in Indigo.”—E. K. Senefelder : “ Indelible Ink.” 

V Invention. January, 1867. 
P. Alfraise : “ Specif cations of Patents relating to 

Aniline.”—Nezereaux “ On the Methods of Covering 
Electrotype Moulds xoith a Conducting Medium.”—“ On a 
Method of Distingxiishing Silk from Woollexi Threads.”— 
Gaade : “ An Improved Decolorising Compound.” —Baron- 

Chartier : “ An Improved Manure for Destroying Ixisects.” 
—Mandats : “ A Method of Treating Substaxices coxitaining 
Tin.”—Page : “ Improvements in Tanning and Currying 
Leather.”—Perier “ On the Pxirif cation of Saccharine 
Jxiices.” 

February.—Sevez “ Oxi the Use of Aniline Green for 
Printing Fabrics.”—“ On the Utilisation of the Residues 
prodxiced during the Manufacture of Aniline, and on Obtain¬ 
ing spent Arsenic Acid from such Residues.”—Cotelle 

“ On the Utilisation of Chlorine Residues.” 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

458. J. H. Johnson, Lincoln’s Inn Fields, Middlesex, 

—Notices of Patents. 

“ Improvements in the application of certain hydrocarbons 
to the obtainment of light and heat, and in the apparatus 
or means employed therein.” A communication from 
A. Muller and J. Mathe'i, Paris.—Petition recorded 
February 20, 1867. 

563. A. A. Croll, Coleman Street, London, “ Improve¬ 
ments in the treatment of liquid hydrocarbons for the 
purpos e of obtainin gap erman ent gas. ’ ’ —F ebruary 28,1867. 

579. W. Parry and J. Frearson, Birmingham, “ Improve¬ 
ments in treating or purifying sewage, and in apparatus to 
be used for that purpose.”—March 1, 1867. 

605. S. Newington, Ticehurst, Sussex, “ An improved 
compound for destroying insects and preventing and 
checking blight in plants.”—March 4, 1867. 

611. A. S. Macrae, Liverpool, “ Improvements in hydro¬ 
carbon oils used for safety and other lamps.” 

616. J. E. Duyck, Glasgow, N.B., “Improvements in 
the utilisation of mineral and other oils for the production 
of heat, and in the apparatus employed therefor.”—March 
5, 1867. 

624. J. Thompson, Nettlebed, Oxfordshire, “Improve¬ 
ments in the manufacture of gas.”—March 6, 1867. 

647. E. Lloyd, Bow, Middlesex, “Improvements in 
the treatment or preparation of straw and other fibrous 
materials for the manufacture of paper.” 

650. W. Young, Straiton, Midlothian, and P. Brash, 
Leith, Midlothian, “ Improvements in the distillation of 
bituminous substances.” 

652. S. C. Salisbury, New York, U.S.A., “Improve¬ 
ments in the manner of reducing aud refining metallic 
ores, more particularly ores of iron, and in converting iron 
into steel, and in apparatus to be used in connexion there¬ 
with.”—March 7, 1867. 

657. J. Turner, Queen Street, Stepney, Middlesex, 
“ An improved composition for coating or covering the 
surface of iron, wood, stone, brickwork, and other sub¬ 
stances or materials to prevent oxidation and decompo¬ 
sition thereof.”—March 8, 1867. 

Notices to Proceed. 

2886. W. Dariow, Tottenham, Middlesex, and P. W. 
Seymour, Canning Town, Essex, “ A new magnetic com¬ 
pound applicable to the manufacture of articles suitable 
for curative and other beneficial and useful purposes.”— 
Petition recorded November 7, 1866. 

2947. G. Crawshay, Gateshead-on-Tyne, Durham, and 
J. Thomas, Newcastle-on-Tyne, “ Improvements in the 
treatment of scoria or slag of copper ores, or scoria from 
other ores containing iron, in order to extract the iron 
therefrom, and in refining pig or cast iron to improve the 
quality of wrought or cast iron.” 

2948. G. Crawshay, Gateshead-on-Tyne, Durham, and 
J. Thomas, Newcastle-on-Tyne, “Improvements in refining 
pig or cast iron for puddling into wrought or malleable 
iron.”—November 10, 1866. 

2957. G. Crawshay, Gateshead-on-Tyne, Durham, and 
J. Thomas, Newcastle-on-Tyne, “ Improvements in the 
treatment of titaniferous iron ores, and in extracting iron 
therefrom; also for utilising the scoria produced.”— 
November 12, 1866. 

3002. W. Grime, Berlin, “A chemical decoration on 
gold, silver, and other metals, and colours on porcelain, 
glass wares, crystal wares, Delft wares, potters’ wares, 
and similar matters, called ‘ Griine’s process.’ ”—Novem¬ 
ber 15, 1866. 

3030. A. P. Price, Lincoln’s Inn Fields, Middlesex, 
“ Improvements in the manufacture of carbonate of soda.” 
A communication from Dr. A. Bliigel, Utrecht, Holland. 
—November 19, 1866. 

3066. P. R. M. Le Guen, Rue Yoltaire, Brest, Finistere, 
France, “An improved process for combining tungsten 
with cast iron, by conglomerating reduced wolfram.”— 
November 22, 1866. 

3133. W. R. Lake, Southampton Buildings, Chancery 
Lane, “ Improvements in the manufacture of white lead.” 
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A communication from W. Eell, T. M. Fell, and A. G. 
Fell, New York, U.S.A.—November 28, 1866. 

3112. N. S. Shaler, Cambridge, Mass., U.S.A., “ Im¬ 
provements in preserving animal and vegetable sub¬ 
stances.”—November 26, 1866. 

3152. W. Clark, Chancery Lane, “Improvements in 
the manufacture of green colouring matter.” A com¬ 
munication from J. A. Schlumberger, Boulevart St. Martin, 
Paris.—November 30, 1866. 

3212. P. E. Wissocq, Rue Richepanse, Paris, and 
Count L. Krasinski, Rue de Penthievre, Paris, “ Improve¬ 
ments in the treatment of ores of metals of which the 
sulphates are soluble in water.”—December 6, 1866. 

425. J. Lamble, Southampton, Hants, “A new or 
improved composition for the coating and preservation of 
ships’ bottoms.”—February 15, 1867. 

471. H. Wadkin and C. Shepherd, Chester, “ Improve¬ 
ments in burning or calcining limestone and cement, and 
in ovens or apparatus employed for that purpose.”— 
February 21, 1867. 

560. S. B. Allen and J. H. Winsor, Massachusetts, 
U.S.A., “ Generating heat by the admixture and com¬ 
bustion of a hydrocarbon vapour, air, and the gaseous 
components of steam.” A communication from H. R. 
Foote, Boston, Suffolk, Mass., U.S.A.—February 28, 1867. 

651. W. H. Towers, New York, U.S.A., “A new and 
useful process whereby leather, wholly or partially tanned, 
or animal tissue of any nature, is made hard, semi-elastic, 
and transparent, and rendered a fit material from which to 
manufacture combs, buttons, buckles, eye-glass frames, 
splints, knife-handles, articles of jewellery, and other 
articles now produced from vulcanised india-rubber.” — 
March 7, 1867. 

CORRESPONDENCE. 

Decolorising Green Bottle-Glass. 

To the Editor of the Chemical News. 

Sir,—In reference to your Siberian correspondent’s inquiry 
on the above subject in your last issue, I beg to say that 
I have used, on a large manufacturing scale, with much 
success, arseniate of soda, or a mixture of white arsenic, 
soda ash, and nitrate of soda, for decolorising silicate of 
soda made from sulphate of soda, silica, and coal. 

I am, &c. B.A., B.Sc. 
April 3. _ 

Eudiometric Analysis of Ammonia. 

To the Editor of the Chemical News. 

Sir,—Not a few, doubtless, of the readers of your valu¬ 
able periodical are chemical lecturers interested in the 
effective experimental demonstration of the volume com¬ 
position of Gerhardt’s types, This seems evidenced by 
your publication of Dr. Hofmann’s lecture illustrations in 
vol. xii., and by the large sale of that Professor’s “ Intro¬ 
duction to Modern Chemistry,” in which the same are 
detailed. 

Suffer me, then, to mention, as a modification of these 
experiments, that the volume composition of ammonia may 
be readily shown by explosion with oxygen in the eudio¬ 
meter, thus enabling the teacher to assimilate the mode of 
investigation of this type to that of H20 and HC1, and to 
dispense with a tedious quantitative operation—viz., the 
decomposition of liquor ammonise by a measured bulk of 
chlorine. 

The few precautions are sufficiently obvious—viz., first, 
to use a considerable excess of oxygen to mitigate the 
otherwise violent detonation ; secondly, to previously dry 
the eudiometer and gases, both to avoid absorption of the 
NH3 and to remove, as far as possible, the additional 
expansive force of the steam generated at the moment of 
ignition. 

y y 

The following are the numbers of a rough experiment 
at the lecture table, which followed, in order, Hofmann’s 
illustration, Fig. 11, p. 56, vol.xii. Chemical News, proving 
the condensation of the ammonia molecule to be and 
which replaced that previously explained by him, Figs. 8 
9, 10, on the preceding page :— 

Analysis of Ammonia. 
Volume of dry ammonia .... 

ditto, supposed resolved into its ele¬ 
ments .... 

oxygen added 
sum of H, of N, and of 0 . 
after explosion 
diminution .... 
hydrogen = § of loss . 
nitrogen (by subtraction) 

A result closely conformable with the prediction of the 
formula NH3. 

It appears, consequently, that, by using these propor¬ 
tions of the gases, the production of oxides of nitrogen is 
inconsiderable. I am, &c. 

B. W. Gibsone, F.C.S. 
City of London College, March zj. 

86 c.c. 

172 
126 

yy 

yy 

298 y y 

105 y y 

193 
128 *6 

y y 

yy 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Reduction of Organic Compounds.—M. Berthe- 
lot. Researches commenced by Berthelot, in 1855, on 
the use of iodhydric acid as a reducing agent, and con¬ 
tinued until now, and results obtained by other investi¬ 
gators, have furnished sufficient materials for constructing 
a general method of reduction, which is fully developed 
in this paper, to which the reader must be referred for 
details. The author considers that the facts described 
furnish a general method for the reproduction of the fun¬ 
damental hydrocarbon from any of the bodies composing 
the carbon series, of which it is the basis. In this respect 
incomplete compounds behave like complete ones, the first 
action of the iodhydric acid being to convert the former into 
the latter. The remarkable facility with which iodhydric 
acid parts with its hydrogen under the conditions of the 
experiments described, appears to result from the opera¬ 
tion of thermochemical laws. The quantity of heat dis¬ 
engaged on the formation of one equivalent of iodhydric 
acid from iodine and hydrogen may be estimated at 1400 
units, whilst the formation of bromhydric acid sets free 
13,200 units, and that of chlorhydric acid 23,800 units. 
A glance at these figures enables us to understand why 
iodhydric is very much less stable than either bromhydric 
or chlorhydric acid, and that the slightest change in the 
state of the body in presence of iodhydric acid may esta¬ 
blish a reaction by furnishing the small amount of energy 
necessary for the decomposition of the acid. Moreover, at 
2750, the temperature at which the normal reactions occur, 
iodhydric acid is in so unstable a condition of equilibrium, 
that it begins to decompose spontaneously.— (Bull. Soc. 
Chim. Paris, 1867, 53.) 

Nitriles.—L. Henry. Acetonitrile combines, with 
disengagement of heat, with dry bromhydric and iodhydric 
acids. The resulting compounds are crystalline white 
solids, deliquescent, soluble in alcohol, insoluble in ether, 
decomposing rapidly in moist air, with formation of acetic 
acid and ammonic salts. Caustic alkalis effect the analo¬ 
gous change; the corresponding compound with chlor¬ 
hydric acid it is difficult, that with cyanhydric acid appa¬ 
rently impossible, to obtain. Acetonitrile also combines 
with silicic chloride. 

Benzonitrile, which is best prepared by phosphoric 
pentachloride and benzamide, behaves, under similar con¬ 
ditions, like acetonitrile. 

Ethylic and allylic sulphocyanides combine with dry 
bromhydric and iodhyrdric acids, but allylic sulphocyanide 
appears not to combine with chlorhydric acid. 
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Acetylic bromide forms a crystalline compound with 
acetonitrile and with, allylic sulphocyanide.—{Bull. Soc. 
Chim. Paris, 1867, 85.) 

Naphthalene (C = 6).—E. J. Maumene. The theory 
of chemical action propounded by the author has con¬ 
ducted him to the discovery of several new hydrocarbons. 
Naphthalene heated with argentic oxide to 250°, or with 
cupric oxide to 400°, or even to a dark red, gives, even 
though a great excess of oxide be employed, various bodies 
all magnificently crystalline, among which are nonolene 
C18H6 chrysene), octojiene C16H6 (dracene), hexahene 
C12H4. Full details are promised.—{Bull. Soc. Chim. 
Paris, 1867, 72.) 

Nomenclature of Hydrocarbons (C = 6).—E. J. 
Maumene. It is proposed that the names of all hydro¬ 
carbons terminate in -ene ; also—(1) considering C2H2 as a 
molecular unit, that in the series C2>tH2n the value of n be 
expressed by the words mono-, di-, &c.; (2) that in the 
series C2nH2„_*, in which carbon predominates, the letter 
of the alphabet corresponding by its numerical order to 
the value of x be interposed between the words mono-, 
di-, &c., and the general termination -ene ; (3) that in 
the series C2„H2n4.„ in which hydrogen predominates, the 
particle hydro-, coupled with the letter expressing, as in (2), 
the value of x, be interposed between the words mono-, 
di-, &c., and the general termination -ene. To give an 
idea of the names so constructed, the following are 
selected from the fourteen groups given in detail by the 
author:—C2„H2„+2 marsh gas, C2H4 monohydrobene; 
C2nH2„41 ethyl, C4H5 dihydrene; U2„H2„ ethylene, C4H4 
diene; C2„H2„_4 allyl, C6H5 triaene. Polymers are ex¬ 
pressed by using indices : thus, for polymers of phenyl, 
Cl2H5 hexagene, (C12H5)2 hexagene3, (C12H5)3 hexagene3. 
Compounds of two hydrocarbons, as ally 1-phenyl, become 
triaene-hexagene. A table of the general composition of 
hydrocarbons, giving the proportions between (1) the 
number of equivalents, (2) the equivalent weights, (3) the 
simple weights, for each hydrocarbon, and which the 
author believes to be pregnant with interest, concludes the 
paper.—{Bull. Soc. Chim. Paris, 1867, 73.) 

Aromatic Compounds, .Reduction of (C = I2, 
0 = i6).—A. Baeyer. Phenol vapour is reduced by hot 
zinc powder to benzol and some other bodies, among 
which is, perhaps, phenyl-ether. Benzoic and phtalic 
acids give bitter almond oil. Oxindol C8H'7NO (Zeitsclir. 
Chem., N.F.,ii. 685) gives indol C8H7N, resembling naph- 
thylamine in properties, distilling at a high temperature, 
condensing to an oil, and presently crystallising. A pine- 
wood splinter moistened with chlorhydric acid and indol 
becomes cherry-red.—{Zeitschr. Chem., N.F., iii. 90.) 

Saline Solutions, Relative Volumes of.— 
J. Regnauld. The tabulated results accompanying this 
paper show that aqueous solutions of ammonia and of 
potash and soda behave differently when mixed with 
acids ; the first shows a contraction, the second and third 
an expansion, yet in each case much heat is evolved. 
The change of volume is of the same sign, whatever be 
the nature of the acid used. The amount of change of 
volume for the same base depends on the acid saturating 
it. Potash and soda differ very little in these respects. 
Ethylamine and nicotine behave like ammonia—that is to 
say, they contract in uniting with acids. Lithia, baryta, 
lime, thallia, and tetrethylammonic hydrate belong to the 
potash and soda series—that is to say, they expand in 
uniting with acids. 

The explanation of these phenomena is this : Ammonia 
dissolves in water, but does not combine with it to form a 
compound of any appreciable degree of stability. Con¬ 
traction normally accompanies the production of amnionic 
salts. Potash and soda form very stable hydrates, which, 
in presence of acids, interchange with them. The elements 
of the salt formed contract in combining, and the water 
set free from the hydrates expands in escaping. The dif¬ 
ference between the results of these two phenomena dis¬ 

tinguishes the ammonia from the potash type.—{Journ. 
Pharm. Chim. [4] v. 81.) 

Gum, Rleachiug- of.—Picciotto. Dissolve gum in 
6—15 parts of water, filter through a cloth; with the 
filtrate mix recently precipitated alumina, and filter 
again. The alumina may be used twice ; it may also be 
revived by washing with hot water, treating with chloride 
of lime or chlorine water, and washing with boiling water. 
—{Polyt. Notizbl., 1865, 282.) 

Cetene, Derivatives of (C = 12, 0 = 16).—J. J. 
Chydenius. Cetene, C16H32, prepared from cetylic alcohol 
and phosphoric anhyride, combines eagerly with bromine, 
forming C16H32Br2, a yellowish liquid heavier than water, 
which decomposes if distilled, even though in vacuo, and, 
if treated with alcoholic solution of potash, gives C16H3lBr, 
a yellow liquid lighter than water. Cetene combines with 
chlorine, but the results are not described, being difficult 
of preparation. Monobromcetene distilled with lime or 
sodic ethylate gives cetylene, C16H30, the highest known 
homologue of acetylene, colourless, oily, lighter than 
water, distilling undecomposed, melting at —250, boiling 
at 280—285°, easily soluble in alcohol and ether, com¬ 
bining with Br2 to form a yellow liquid heavier than 
water, very easily attacked by alcoholic solution of potash 
with reproduction of cetene. An attempt to prepare the 
diatomic alcohol failed.—{Comptes R. lxiv. 180.) 

Psemlomorpliine (C = 6,0 = 8).—O. Hesse. From 
the small quantity he obtained, Pelletier, who discovered 
pseudomorphine thirty years ago, was unable to give 
precise directions for its preparation, and naturally 
enough doubt fell on its identity. Hesse finds that it 
accompanies morphine in Gregory’s method, and may be 
separated from that body by adding excess of ammonia to 
the alcoholic solution of both alkaloids ; the morphine is 
precipitated, the other remains in solution. Pseudo¬ 
morphine is tasteless, insoluble in water, alcohol, ether, 
chloroform, carbonic bisulphide, and dilute sulphuric 
acid, easily soluble in potash, soda, or lime solutions, and 
in alcoholic solution of ammonia, sparingly so in aqueous 
solution of ammonia; it does not neutralise the acid 
reaction of even the smallest quantity of chlorhydric acid ; 
it dissolves in concentrated sulphuric acid with an olive 
green, in concentrated nitric acid with an intense orange 
red, in ferric chloride with a blue colour. At 120° it 
loses 2 eq. water of crystallisation ; at higher temperatures 
it turns yellow and decomposes without melting. Its 
formula is C34H19N08, containing therefore 02 more than 
morphine, but it does not result from an oxidation 
undergone by morphine in its preparation ; it may, how¬ 
ever, be identical with Schutzenberger’s oxymorphine 
obtained by acting on morphine with potassic nitrite. 
Platino- and auro-pseudomorphinic chlorides are amor¬ 
phous ; the sulphate is very like calcic sulphate. The 
oxalate, tartrate, nitrate, chromate, chloride, and iodide 
are described : they are sparingly soluble ; the crystalline 
precipitate with mercuric chloride is very little soluble in 
chlorhydric acid.—{Ann. Chem. Pharm. cxli. 87.) 

Mitros*eu anil Carbon in Iron anti Steel.— 
L. Rinman. To determine nitrogen the sample is dis¬ 
solved in chlorhydric acid (sp. gr. 1*12), air being ex¬ 
cluded ; the ammonia formed is expelled by lime and 
titrated. Numbers so obtained did not reveal any con¬ 
nexion between the quality of the steel and its percentage 
of nitrogen. The iodine method for determining the total 
carbon is sufficiently accurate. Tempered steel dissolves 
in hot or cold chlorhydric or sulphuric acids without 
carbonaceous residue; untempered steel dissolves in hot 
acid without, in cold acid with, carbonaceous residue. 
Iron dissolved in acid sets free carbon in three states : as 
graphite in pig iron, as ferrocarbon in untempered steel, 
as hydrocarbon in tempered steel. Numbers obtained 
from different samples of iron are given.—{Oefvers. of 
Akad, Fork. xx. 443.) 
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MISCELLANEOUS. 

The Royal Society.—The candidates for the title 
F.R.S. this year are more numerous than we have ever 
before known them to be. They are sixty-one in number, 
and comprise several gentlemen whose names are well 
known to the readers of the Chemical News. Amongst 
them we notice B. F. Duppa, Esq., author of numerous 
chemical researches, published in the Philosophical Trans¬ 
actions, conjointly with Dr. Frankland; P. Le Neve 
Foster, Esq., Secretary of the Society of Arts; Daniel 
Hanbury, Esq., Pharmaceutical Chemist; A. G. Vernon 
Harcourt, Esq., Secretary of the Chemical Society ; Jabez 
Hogg,Esq., thewell-known microscopist; E. J. Lowe,Esq., 
the meteorologist ; Nevil Storey Maskelyne, Esq., Keeper 
of the Mineral Department, British Museum ; George 
Matthey, Esq., the eminent metallurgic chemist; B. W. 
Richardson, M.D., of local anaesthesia celebrity ; Charles 
Tomlinson, Esq., natural philosopher; Cromwell Varley, 
E-q., the' electrician ; J. A. Wanklyn, Esq., Professor of 
Chemistry at the London Institution ; H. Wilde, Esq., 
whose electro-magnetic machine has attracted so much 
attention lately; and James Young, Esq., the discoverer 
of the process for making paraffin and paraffin oils in large 
quantities from coal. It will be noticed that among this 
list there are ho less than five well-known chemists. It is 
very improbable that all these will be chosen, as the rule 
of late years has been to elect not more than two, and 
occasionally three, chemists. 

Gun-cotton.—An important communication was made 
to the Royal Society on the 4th instant by Professor Abel, 
F.R.S. The subject was a continuation of the researches 
which this chemist has been carrying on for some years 
past, and treated principally of the causes which interfere 
with the keeping properties of gun-cotton. Gun-cotton 
prepared in the most careful manner has had the reputa¬ 
tion of being somewhat uncertain in its keeping properties, 
and the object of these researches has been to ascertain the 
special conditions which wrould determine or prevent this 
decomposition. Several important points were mentioned 
in this paper. Thus, exposure to light was found to be a 
powerful cause of decomposition, and this was especially 
the case when the gun-cotton was very dry ; moisture 
prevented this, and when the gun-cotton was palpably 
damp it could be preserved unchanged for a very long 
time. The speaker said that he had kept it in this manner 
for three years without the slightest deterioration being 
perceptible ; he had no reason to suppose that it would 
not keep in this state for any length of time. Acids 
likewise exerted a very prejudicial influence on the stability 
of gun-cotton; alkalies, on the contrary, preserved it. 
This was stated to be the probable explanation of the 
superior keeping qualities of Baron von Lenk’s gun-cotton, 
which received a final soaking in an alkaline silicate, the 
slight alkalinity thus conferred upon it having a very 
beneficial effect. Soaking in dilute solution of carbonate 
of soda was stated to exert an equally good action. Gun¬ 
cotton might be preserved in any quantity with absolute 
safety if it were kept damp. As an illustration of this 
fact, Professor Abel took a large ball of damp gun-cotton 
in his hand, and deliberately plunged a red-hot poker into 
the middle of it. Steam and smoke were evolved in 
abundance, but no further decomposition was effected 
beyond that produced by the actual contact with the hot 
iron. The lecture was very long, and contained many 
other interesting facts. We shall probably lay an abstract 
of it before our readers in an early number. 

Whilst speaking of gun-cotton, many of our readers 
will feel interested in knowing that Messrs. Prentice and 
Co. are now manufacturing compressed gun-cotton, accord¬ 
ing to Professor Abel’s process, for mining and quarrying 
purposes. The principle thus introduced secures the 
utmost safety and stability, whilst it increases its explosive 

force for equal bulks to six times that of gunpowder. If 
the blast is effected with no more gun-cotton than is really 
necessary, the air is left comparatively free from deleterious 
gases. The great advantage which gun-cotton possesses 
over gunpowder in this respect is of the highest importance 
when the health of the miner is considered. Dr. Angus 
Smith, F.R.S., in his report to Parliament upon the 
“ Sanitary Effects of Gun-cotton,” says :—“ If gun-cotton 
could be used of a kind which gives out none of the oxides 
of nitrogen, an advantage of the most pleasing kind would 
be gained. The solid matter, the crystals and carbon, 
would cease to trouble the miner, as well as the sulphur 
compounds that follow every explosion. In every trial in 
which the effect on the senses or the breathing, and as far 
as we can judge on health, was considered, gun-cotton has 
come off with the highest character. I feel much confidence 
in speaking thus highly in its favour.” 

Chemical Toys.—Dr. Divers, Lecturer on Natural 
Philosophy at Charing-cross Hospital, corroborates, in the 
following letter to the Times, what we have so often 
insisted on in these pages. He says : —“ Is it nottime'the 
public were cautioned against the dangers of ‘ chemical 
toys ?’ more especially as the printed assertions often sold 
with them, making them out to be harmless, are not to be 
relied upon. Within the last two years or so a great 
number of these toys have been brought out, most of them 
either highly poisonous or dangerously combustible.1!:Thus, 
‘ Pharaoh’s Serpents,’ composed of sulphocyanide of 
mercury, are highly poisonous, and during combustion 
evolve most noxious vapours. ‘Larmes du Diable,’ formed 
of metallic sodium, burn with great violence if they are 
either heated or moistened with water—in this respect 
exceeding phosphorus in danger—and scatter caustic alkali 
about the place when they are used as directed. ‘ Sun¬ 
shine in Winter Evenings ’ and ‘ Fiery Swords,’ formed of 
magnesium, are apt in the hands of children to cause nasty 
burns, through the rapidity of their combustion and the 
molten and white-hot particles they cast off. ‘ Sensation 
Cigarettes,’ charged with guncotton, project, when fired, 
very noxious vapours into the mouth; ‘ Will o’ the Wisp 
Paper,’ ‘Parlour Lightning,’ ‘Fireflies,’ ‘Aerial Glow¬ 
worms,’ &c., fill formed of pyroxylin, or paper rendered 
explosive by the action of concentrated nitric and sul¬ 
phuric acids, are highly inflammable and dangerous—the 
latest proof of which is the terrible accident last week at 
Mr. Laidlaw’s workshop. I have myself known bad 
injuries caused by experimenting with sodium and water, 
and also with flowers of sulphur and chlorate of potassium, 
the rubbing together of which in small quantities is so 
often recommended in books on ‘ Parlour Magic,’ &c., as 
an amusing experiment, quite free from danger. The use 
of chemical toys in educating children in the science of 
natural phenomena must be exceedingly slight, and quite 
incommensurate with their danger.” 

Toution Water.—After a lapse of some months we 
return to this subject—one of vital importance—treated 
then, as our readers will remember, in full detail. We 
can now report the progress that has been made since that 
time, and Professor Frankland, by his high authority, 
enables us to show how fully our conclusions have been 
justified. From the very first we showed the great im¬ 
portance of a separate estimate of the nitrogen of the 
organic matter ; this we pointed out in December, 1866, 

and, with less fulness, even before that. The Lancet and 
other medical journals quoted this suggestion as being 
promising, and we therefore feel the greater satisfaction 
in Dr. Frankland’s demonstration of that fact. The future 
returns of the Registrar-General will, we expect, contain 
the total amount of nitrogen in the water, the nitrogen of 
the ammonia, of the nitrates and nitrites respectively, and 
lastly the deduced nitrogen of the organic matter in water. 
Dr. Frankland shows, also, clearly that the total nitrogen 
of the water has a kind of geological value, being the 
skeleton, as he fitly terms it, of the pre-existing nitro- 
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genised organic matter from sewage pollution. Thus, in 
future reports the nitrogen will hold a place of honour, in 
giving unmistakable evidence, both as regards past and 
present pollution, during every month of the year. This 
tabulation of results separately has been made by Dr. 
Frankland as yet only for one month—March, 1867 — 
but it teaches the important fact that there was not a trace 
of organic nitrogen in any metropolitan water during the 
month. We may conclude, therefore, as Dr. Letheby has 
often remarked in his returns for the City of London, that 
London water is now harmless as far as the organic matter 
is concerned, and that it is to all intents and purposes a 
good potable, if not a very soft, water. Mention was also 
made by Dr. Frankland of the ill-effects resulting from 
the Old Ford reservoir water—effects so accurately traced 
by him; and this also bears out our opinion, that 
engineering defects, local or general, have, in almost every 
recent case, accounted for outbreaks of epidemic disease, 
whether local or general. The most important want at 
present also requires a remedy at the hands of the engineer, 
and that is a constant pressure supply. Without this there 
cannot fail to be occasional repetitions of the tale of the 
Old Ford reservoir. Dr. Frankland here again spoke of 
this as a matter of the highest importance. After all, 
then, the chemical bearings of the water question are not 
so momentous as others as far as the spread of disease is 
concerned; but as regards the utilisation of sources of 
supply given by nature close at hand, they yield to no 
others. We think, as we thought before, that the political 
considerations connected with a source of supply 200 or 
300 miles from the place of consumption, cannot be too 
often brought under discussion. The magnitude of the 
interests at stake, and a degree of settlement for some 
time that should also be effected, could not fail to invest 
the subject with the interest that it has now, but had not 
a short time ago, acquired. We learn, therefore, with 
great pleasure that the commission appointed at the 
beginning of the year to report upon two of the schemes 
before the public, will take into consideration also other 
proposed sources of supply. 

Composition anti Quality of tlie Metropolitan 

Water* in March, 1861.—The following are the 
Returns of the Metropolitan Association of Medical 
Officers of Health.:-— 

Names of Water Companies. 
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Before 
boiling. 

After 
boiling 

Thames Water Companies. Grains. Gms. Grains. Degs. Degs. 
Grand Junction . 22*21 075 0*56 14*0 4*0 
West Middlesex . 21*21 1*00 0*56 13 0 4*0 
Southwark & Vauxhall 20*07 I*CO 0*56 13 0 4*0 
Chelsea. 21*76 1*05 0*44 13*0 4*o 
Lambeth . 22*33 o*8o 0*56 13'S 4‘5 

- Other Companies. 
Kent. 25*99 0*75 0*12 iS’5 7'5 
New River .... i8'57 075 o'44 12*0 3'5 
East London 21*84 0*85 o*6o 13*0 3'° 

* The loss by ignition represents a variety of volatile matters, as 
well as organic matter, as ammoniacal salts, moisture, and the vola¬ 
tile constituents of nitrates and nitrites. 

t The oxidisable organic matter is determined by a standard solu¬ 
tion of permanganate of potash, the available oxygen of which is to 
the organic matter as 1 is to 8 ; and the results are controlled by the 
examination of the colour of the water when seen through a glass 
tube two feet in length and two inches in diameter. 

Hy. Letheby, M.B. 

Precautions against Cattle Plague on tlie Con¬ 

tinent.—The Moniteur Beige states that, by order of the 
Custom-house authorities of the kingdom of Prussia, the 
importation into Prussia from Holland, Belgium, and the 
Grand Duchy of Luxemburg, of the following articles is 
rigorously prohibited, in order to guard against the chance 
of bringing into Prussia the cattle disease,—viz., all horned 
cattle, sheep, pigs, goats, dogs, cats, pigeons, or any other 

kind of fowls, dead or alive, tallow, suet, lard, fresh, salted, 
or cured meat, dry or raw or salted hides, all kinds of 
hair, horns, and feathers, bones, animal offal, old clothes, 
rags, all forage or fodder for cattle, hay, straw, raw wool, 
dung material, except Peruvian guano which is certified 
to have come by sea; it is further strictly forbidden to 
import into Prussia any materials (earthenware, glass, &c.) 
packed in hay or straw. To convey to our readers some 
idea of the severity of this measure, it must be understood 
that it affects an unbroken line of land frontier of no less 
an extent than a length from north to south stretching 
over 364 English miles, reaching from the northern corner 
of the province of Groningen to the place where the Grand 
Duchy of Luxemburg meets French territory southward. 
To the westward of this line lives and thrives an aggregate 
population numbering fully ten millions of people. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. ofthe ChemicalNews, containinga copious Index, is now 
ready, price ns. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept instock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

Articles by Dr. Odling, Professor J. Stas, Mr. Crookes, M. Stahl- 
schmidt, J. Wallace Young, C. A. Seely, and R. C. C. L. are in type, 
but are unavoidably postponed through press of matter. 

M. M. Y. Y.—Plumbago is a very good lubricator. A better one 
may be made by mixing it with tallow and wax. 

J. Simpkin.—The book can be sent from our office by remitting its 
price in stamps to the publisher. 

H. N. Draper is thanked for his communication. The information 
shall be forwarded. 

J. Thomas.—Received, with thanks. 
Graphitoidal Boron.—The information referred to is contained in an 

original article communicated by Professor Wohler to the Chemical 
News more than a month ago. 

A. B. is informed that, at several places in this country and else¬ 
where, illuminating gas (or vapour) is successfully produced, on a 
considerable scale, by conducting a current of air through the 
generators and volatile hydrocarbons of the Photogenic Gas Company, 
Stratford, Essex, to which Company he can apply for any further 
desired information on the subject. 

A Constant Subscriber.—It is beyond our province to answer such 
questions as you put. The information sought is more engineering 
than chemical, and can only be obtained by applying where the pro¬ 
cesses are iu full work. Dilute sulphuric acid will certainly injure 
cast-iron boilers; the vessels for this purpose should be of lead or 
Yorkshire flags. 

Constant Reader.— The statements will certainly not pass muster 
amongst scientific chemists ; but as it cannot be imagined that the 
author was ignorant on this point, it must be supposed that he pre¬ 
ferred the simpler explanation as being within the capacity of a non- 
scientific audience. 

Retention of Nitric Oxide.—H. B. Gibbins writes ■“ An iron pipe 
at one time used for conveying sulphurous acid fumes into a chamber 
had been out of use for certainly eight years, and was choked up. On 
its being broken up for old iron, the solid mass contained in it gave 
off red fumes of nitric peroxide; so I conclude that either that or 
nitric oxide must have been imprisoned in a solid form all these 
years whilst the pipe had been disconnected from the chamber.” 

W. H. Harrison.—1. We know nothing better than good copal 
varnish for coating photographic transparencies on opal glass. Prob¬ 
ably some compound of silica, such as its aqueous solution, one of its 
ethers, or an alkaline salt, might be made to answer, but experiments 
on this subject are wanting. 2. In experiments with the spectrum 
camera, the writer found that no alteration in the alkaline and 
metallic bases united with the chlorine, bromine, or iodine in the 
collodions used had the slightest influence on the length of the spec¬ 
trum photographed. 3. The spectrum camera described by. the 
writer in vol. ii., page 292, of the Journal of the Photographic Society, 
gave a spectrum about three inches long. In order to increase the 
length of the spectrum without altering the size of the apparatus, 
the lens which projects the image of the spectrum on to.the screen 
(which was twelve inches focal length) must be shortened in focus or 
placed nearer the slit. 4. The nomenclature complained of is being 
generally adopted in chemical literature. It has many advantages 
over that formerly in use. 

Received.—B. W. Gibsone, M.A., &c.; C. H. (a subscriber). 
Books Received.—“ Proceeedings of the American Pharmaceutical 

Association at the Fourteenth Annual Meeting held in Detroit, 
Mich., August, 1866.” 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Correct Adjustment of Chemical Weights, 
by William Crookes, F.R.S. 

A SET of grain or gramme weights, as ordinarily supplied 
by even the best instrument-maker, is never absolutely 
exact. However carefully they may be adjusted, the 
pieces of metal which respectively represent 1000 grains, 
1 00 grains, 10 grains, &c., are only more or less ap¬ 
proximations to the true weights. It is impossible for 
any one to adjust them with absolute accuracy. Indeed, 
the best makers .readily acknowledge this, and are 
careful not to guarantee the correctness of their weights 
beyond certain limits. 

In most chemical analyses the error arising from 
inaccuracies in the weights used is so small in com¬ 
parison to errors of manipulation, or to imperfections 
inherent in the chemical processes adopted, that it may 
generally be disregarded ; but when the chemist has for 
his object the determination of an atomic weight, or is 
engaged in other researches demanding the highest 
refinement of accuracy which chemistry and physics can 
supply, then he is bound to neglect no correction which 
will increase the precision of the results. 

That chemists, whose well-trained reasoning powers 
allow them to take for granted nothing which is capable 
of experimental verification, and who insist upon the 
utmost attainable precision in their balances, should, as 
a rule, entirely neglect the probable errors which the 
inaccuracies of their weights may introduce, is some¬ 
what surprising. 

For the four last years I have been engaged in an 
investigation, the results of which will shortly appear in 
this journal. In carrying out this investigation, it has 
been my endeavour to avail myself of every possible 
refinement to insure accuracy. In order to eliminate 
the errors introduced by varying atmospheric pressure, 
the weighings, and many of the chemical reactions have 
been performed in a vacuum. It is not my intention in 
the present paper to discuss the subject of weighing 
in vacuo; but as many friends from time to time, whilst 
witnessing my methods of weighing, have expressed a 
wish to have placed on record, for future reference, the 
plan adopted for adjusting weights, and as, moreover, 
I am not cognisant of the existence of any published 
directions, except those cited below, I am induced to 
place a short notice of my method of procedure before 
the readers of the Chemical News. Let me com¬ 
mence by disclaiming any originality in the process. 
Professor W. H. Miller, of Cambridge, in his classical 
researches on the determination of the standard pound 
(.Philosophical Transactions for 1856, pp. 811, 827, 937), 
has given full directions for attaining a similar object. 
These, however, will not exactly apply to the systems of 
weights used by chemists; for of the three cases described 
by him, the former two concern a peculiar system of 
weights, and in the third, two sets of weights, one for 
the Exchequer, the other for the Royal Mint, were 
compared at the same time. To this paper, as wrell as 
to the learned author himself, I am indebted for an 
immense store of valuable information on the subject 
of weights and weighings. 

It may make this description clearer if I give exactly 
as they were performed the details of the adjustment of a 
set of brass grain-weights, with which some of my earlier 
researches were carried out. These weights, new, and 
made by one of the best English firms, Messrs. Ladd and 
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Oertling, may, therefore, be considered as accurate a 
set as any in ordinary use. 

For nearly every process in which weights are used 
in chemistry, the object is not to ascertain the absolute 

weight of a substance in terms of a grain or gramme, 
but to determine its relative weight, in comparison with 
that which it possessed at some other time before it was 
submitted to certain analytical or synthetical operations. 
If the weighings are performed with the same weights, 
it does not at all matter whether the weights are 
absolutely of the value which they profess to be, but it 
is very important that they should bear a known pro¬ 
portion to each other. The highest weight (1000 grains) 
in the set should be taken as the standard. It is imma¬ 
terial whether or not this is accurately 1000 standard 
grains,* but, calling it 1000 grains, the value of the 
other weights should be known in terms of this weight 
with the greatest attainable accuracy. 

The first operation consists in taking the specific 
gravities of each brass weight. The density of the 
larger weights must be ascertained at least to the second 
place of decimals, and that of the smaller ones to the 
first place. The specific gravity of each weight should 
be separately determined; for brass weights, even of 
the same set, differ greatly in density among themselves. 
A variation of not more than 0*05 in the specific gravity 
of the 1000 grain weight, will cause a difference in the 
amount of air it displaces of about o*ooi grain. 

The balance being brought into equilibrium, the 
1000 grain weight is placed in the left pan, and in the 
right are placed the 600, the 300, and the 100 grain 
weights. It is now found that, to bring the balance 
back to equilibrium, a slight additional weight has to be 
placed on the right side, to supplement the three weights 
already in that pan. This is noted. The weights are 
then removed to the opposite pans, the 1000 grains being 
on the right, and the three smaller weights on the left. 
It is now found that a small weight has to be subtracted 
from the side carrying the three weights, in order to 
produce equilibrium. The weights are removed and 
interchanged in this manner ten times, so as to eliminate, 
as far as possible, the errors arising from observation, or 
the unequal expansion by heat of the arms of the 
balance; and by applying the method of least squares 
to the results obtained, we at last arrive at the equation 

(iooo)f=(6oo) + (30o)+(ioo) + o,ooio6 grains . . a 

In a similar manner the values of the (600), the (300), 
and the (100) weights are ascertained in terms of the 
other weights, thus— 

(600) = (300) + (200) + (100) — o‘00485 grains . . b 
(300) = (200) + (100) — 0*00574 grains . . . . c 
(200) = (100) + (60) + (30) + (10) + 0*00057 grains . d 
(ioo) = (6o) + (30) + (10) + 0*00105 grains. . . e 

We now have data for ascertaining the absolute values 
of the larger weights in terms of the (1000) weight, 
taken as standard. Adding a and b together gives— 

(rooo) = 2(300) + (200) + 2(100)+0*00591 grains . . f 

Multiplying c by 2 gives— 
2(300) = 2(200) + 2(100) —0*01148 grains . . . g 

Subtracting e from d gives— 
(200) = 2(100) —0*00048 grains . . . . . h 

* This must be understood as referring only to ordinary chemical 
research in synthesis or analysis. In many physical investigations 
it is of great importance that the 1000 grain weight should really re¬ 
present 1000 normal grains, or that its deviation from that value 
should be accurately determined. But I confess I do not know 
where. a standard weight suitable for sirch a comparison- is to be me 
with. 

t For distinctness, when speaking of the pieces of brass which 
are stamped 1000, 600, 100 grains, &c., [I represent them by their 
nominal value enclosed within brackets. 
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Now, by adding /, g, and three times A, we get— 
(1000) = 10(100) - 0*00701 
(1000) / \ 

.*. ---= (100) — 0*000701. 
10 

and 
.*. (100) = 100*000701 grains. 

Substituting this value for the (100) weight, we get 
from equation e— 

100*000701 grains = (60) + (30) + (to) + 0*00105 grains, 
or 

(60) +(30) +(io) = 99,99965i grains. 
From equation d we get— 

(aoo) = 100*000701 + 99*999651 + 0*00057 grains. 
or 

(aoo) = 200*000922 grains. 
From equation c we get— 

(300) = 200*000922 + 100*000701 —0*00574 grains, 
or 

(300) = 299*995882 grains. 
From equation b we get— 

(6oo) = 299*995882 + 200*000922 + 100*000701 + 
+ 0*00485 grains, 

or 
(600) = 600*002355 grains. 

The next step is to ascertain the value of the smaller 
weights. It is now necessary to obtain a second 
10 grain weight. This I will call (x); and I will assume 
that— 

(60) + (30) + (10) = 100 grains±i. 
(In this case, from equation e, the value of i is seen to 
be — 0*00035 grain.) 

By an exactly similar mode of intercomparison, the 
following equations are now obtained :— 
(60) = (30) + (20) + (10) + 0*00270 . . . . . h 
(30) = (20) + (io) — °*o°o37 ...... I 
(20) = (1 o) + (#) — 0*00103 . . . . . . m 
(10) = (x) + 0*00000 ....... n 

Then, by repeating the above process of adding, mul¬ 
tiplying, or subtracting, we finally get the true values of 
these smaller weights. The same process is then to be 
extended to the whole of the other weights. 

The value of the weights thus given is, however, their 
weight in air of the ordinary pressure. It therefore 
becomes necessary to reduce them to what they would be 
worth in a vacuum. All bodies displace a bulk of air 
equal to their own volume, and the wreight of this air is 
therefore greater as their specific gravity diminishes. In 
delicate investigations this loss of weight in air is im¬ 
portant ; for 7000 grains of brass displace, roughly, one 
grain of air. 

By proceeding according to known rules, the value of 
the weights in vacuo is finally ascertained, and the results 
are embodied in the following table.! It is assumed 
that the (1000) weight really weighs 1000 grains in air : 

Names of 
the 

weights. 

Value in air in 
terms of the 
(1000) grain 

weight. 

{1000) . 

(600) . 

(300) . 

(200) . 

(100) . 

(60) . 

(3°) • 
(20) . 

(10) . 

grains. 
1000*0000 

600*0023 

299 ‘9959 
200 '0009 

100*0007 

60*0007 

29 ’9988 

T 9 "9 9 91 
10*0001 

Value in vacuo 
in terms of 

the (1000) grain 
weight. 

grains. 
1000*1462 

600*0904 

300*0401 

200*0303 

100*0153 

60*0091 

30*0040 

20 *0030 

10*0015 

Weight 
of air 

displaced 
by each. 

grains. 
0*1462 

o'o881 
0*0442 

o ’0294 

0*0146 

o ‘0084 

0*0052 

0*0039 

o *0014 

Volume of 
weights in grs. 

of water of 
maximum 
density. 

119*193 

71 *812 

36*035 

23*93° 

ii*868 
7*140 

3*538 
2’358 
1 *16 6 

Because these corrections are individually small, it 

l To avoid extending the table to unnecessary limits, I omit the 
weights below 10 grains. 

is not right to assume that they may be neglected. The 
weights submitted to the above adjustment were excep¬ 
tionally good, and must not be considered as fair repre¬ 
sentatives of those usually employed in analysis. I have 
met with weights in which the deviations from their true 
values were one hundred times as great as in the fore¬ 
going instance; and as no one can be certain that some 
of his weights are not faulty, it is best to ascertain their 
relative values once for all; for as the deviations are 
sometimes in excess and sometimes in defect, they are 
liable to accumulate in one or the other direction, and 
thus produce errors in weighing of considerable mag¬ 
nitude. 

Having ascertained their true value, the weights 
ought to be carefully preserved. No attempt should be 
made to get them more accurately adjusted by adding 
to or removing portions of the metal, and they should not 
be picked up with metal forceps, as they suffer thus by 
wear and become lighter. 

When possible the chemist should always use platinum 
weights. After adjusting the weights in question, I 
found that, owing to the accumulation of tarnish on 
their surface, there was danger of their becoming faulty. 
I accordingly procured from Messrs. Johnson and 
Matthey another set, the separate weights of which 
were turned out of bars of well-fused platinum. After 
having bestowed several months’ labour upon them, I 
have now the satisfaction of knowing that they are as 
near perfection as could reasonably be expected. They 
have been in use for nearly three years, both in air of the 
ordinary pressure and in vacuo, and comparisons made 
a few days ago show that their values remain absolutely 
unaltered. 

On Natroborocalcite, its Formula and Associations, by 
Professor How, D.C.L., Windsor, Nova Scotia.* 

In this journal, February 21, 1867, Dr. G. Lunge pro¬ 
poses a new formula for boronatrocalcite, which interest¬ 
ing mineral, he says, has been examined by many 
chemists with varying results, some declaring it to be a 
borate of calcium containing sodium salts as impurities, 
while more judicious inquirers have found it to be a 
double borate of calcium and sodium. He quotes Dr. 
Kraut as proving from former analyses and his own 
that, by duly allowing for never-failing admixtures, the 
composition of the mineral is represented by an expres¬ 
sion which he calls Kraut’s formula. Now, since no date 
is given for Dr. Kraut’s investigation, and, from the re¬ 
ferences in Dr. Lunge’s paper, it appears to be quite 
recent, I beg to point out that about ten years ago (Edin. 
New Phil. Journal, July, 1857, and Silliman’s Journal, 
September, 1857) I proposed the formula attributed to 
Dr. Kraut as correctly representing the composition of 
natroborocalcite, found here in an altogether new geo¬ 
logical position — namely, in gypsum after it had 
been carefully washed with cold water till free of sul¬ 
phuric acid, of which the unwashed mineral contained 
a little over 1 per cent, with a trace of chlorine. All 
the soda remaining would of course be as borate, and I 
found percentages agreeing very closely with those re¬ 
quired by the formula I gave—viz. : 

Soda . 
Lime . 
Boracic acid 
Water. 

Found. 

. 7*21 

. 14*20 

. 44*10 

• 34*49 

Calculated. 

7*82 

14*12 

44; 02 

34*04 

100*00 100*00 

* Communicated by the author. 



Analysis of a Fossiliferous Limestone, 
Chemical News, ) 
April Id, 1867. j* 

from which it is obvious that I had very good grounds 
for the expression referred to— 

Na0,2B0j + zCaO, 3BO3 + 1^HO, 
which Dr. Lunge calls Kraut’s formula, and rejects from 
finding in his own analysis more water and less soda 
and lime. 

With regard to natroborocalcite having been con¬ 
sidered to be a borate of calcium, I may state that I sub¬ 
sequently (Silliman’s Journal and Edin. New Phil. 
Journal, 1861) collated nine analyses, which were all I 
could then find as having been made of the mineral, and, 
as two of them showed no soda, pointed out the proba¬ 
bility of there being two species confounded under 
the same appellations. This has been accepted as the 
real state of the case (Tenth Supplement to Dana’s Mine¬ 
ralogy, Silliman’s Journal, September, 1862, p. 206), 
and, indeed, is proved by the analyses giving no soda, 
which Dr. Lunge rightly rejects as having nothing to 
do with natroborocalcite—such being, in fact, analyses of 
the mineral species now distinguished as hayesine, and 
represented by the formula Ca0,2B03 + 6HO. 

I may mention, also, that in my paper of 1861 I proved 
the existence of a second hydrated borate of soda and 
lime, differing most distinctly in crystalline form and 
composition from natroborocalcite, very near the locality 
of which it was found associated with and sometimes 
characteristically imbedded in Glauber salt, which I called 
cryptomorphite. This mineral contains 59 per cent, of 
boracic acid, and does not seem to have been found with 
the other borates at Iquique and elsewhere, as the 
amount of boracic acid obtained on analysis is not suffi¬ 
ciently high to be accounted for by its unsuspected pre¬ 
sence. On looking back to my notes of the first finding of 
natroborocalcite here, dated March 18, 1857,1 find reason 
to believe that cryptomorphite was observed at the same 
time, but left unexamined. The facts noted are really 
very curious, as pointing to the possible existence of a 
mineral which is sometimes the parent of both the 
hydrated borates mentioned. What I find in my note¬ 
book is substantially the following :— 

“ I think it possible that the mineral (natroborocalcite) 
as it occurs in the silky needles is really a product of 
alteration by efflorescence of another. Dr. Harding 
showed me, among specimens like my own (rounded 
masses such as are found at Iquique), some groups of 
transparent crystals, perhaps rhombic, aggregated into 
mammillated masses of about half an inch in diameter; 
he gave me a few, and in a day or two they had efflo¬ 
resced, and their surfaces being broken they seemed to 
have the silky lustre, while of the part remaining trans¬ 
parent a portion was found not to dissolve in water, but 
to separate into distinct, small, transparent (rhombic ?) 
[sic] crystals which speedily went up in hydrochloric 
acid. In other cases the efflorescence seems now going 
on, and on breaking crystals which originally were 
transparent in appearance, the silky needles are found 
in the interior. The finest specimen, which two days ago 
I saw altogether or almost entirely transparent, is now 
covered with opaque efflorescence, and I think the silky 
needles are quite obvious in the interior. Analysis 
showed the portions remaining transparent to be chiefly 
Glauber salt.” 

I conclude now from this note that the silky needles 
were natroborocalcite, and that the rhombic crystals, 
soluble not in water but in hydrochloric acid, were 
cryptomorphite, and that both minerals either were 
underlying Glauber salt, which alone effloresced, or were 
formed from a mineral of which this last was a large 
constituent. The natroborocalcite itself is, as aboye 
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mentioned, also found here in rounded masses, exactly 
such as occur at Iquique; these are imbedded directly in 
gypsum, so as to leave no cavity whatever, and show an 
origin other than that possibly indicated in the note 
transcribed. 

While on this subject I may as well correct a state¬ 
ment made by my friend Professor 0. C. Marsh, of Yale 
College, which, if left unaltered now that the minerals 
in question are better understood, can only mislead. I 
refer to his giving (“ Catalogue of Mineral Localities in 
Nova Scotia, &c.,” Silliman’s: Journal, January, 1863) 
hayesine as one of the minerals found in the gypsum of 
Windsor; this species has never been met with here; 
the only borates found are natroborocalcite and crypto¬ 
morphite. 

Analysis of a Fossiliferous Limestone containing a 
Magnesian Silicate, by J. Wallace Young.* 

As the study of the metamorphism of rocks is daily 
gaining in importance, it may not be uninteresting at 
the present time to direct attention to an altered coral¬ 
line limestone of carboniferous age, which was obtained 
from a quarry near Kircaldy, Fifeshire. The specimen 
was given me for examination by a geological friend, as 
he thought it contained something uncommon from the 
peculiar soapy feel which it possessed. 

The limestone, if I may still so call it, is of a greyish 
colour, the imbedded corals—which are the Litho- 
dendron junceum of Fleming—being a little lighter 
than the surrounding matrix. The corals were 
more distinctly observed when a few fragments 
wrere placed in dilute hydrochloric acid, to remove the 
carbonate of lime as much as possible; the structure, 
however, is hardly so well preserved as in the unaltered 
portions of the same limestone. As the powdered 
mineral was found to be only partially decomposed by 
HC1, even after prolonged contact, it was fused with 
alkaline carbonate, and the analysis carried out in the 
usual way for insoluble silicates. The water was esti¬ 
mated by direct weighing. The composition is as 
follows:— 

Specific gravity at 15*5° C. 2*670. 

Silicic acid 
X. 

• 3 9*91 

2. 
60*59 

Magnesia.... . 22*05 33*47 
Alumina and oxide of iron . 2*42 3-67 
Water .... • 1*49 2 26 
Carbonate of lime . . 34*08 

99*95 
No. 1 is the mineral as a whole. No. 2 is the cen¬ 

tesimal composition after deducting the carbonate of 
lime ; it will be observed that this approaches closely 
to the composition of ordinary steatite. Dilute acetic 
acid removed carbonate of lime only ; the residue did 
not effervesce with concentrated HC1, and contained no 
lime: the magnesia, therefore, existed entirely as sili¬ 
cate, and the lime as carbonate. The metamorphisin 
which this limestone has undergone must of course have 
taken place in the wet way. The magnesian silicate 
which has thus displaced the carbonate of lime, may, 
perhaps, have been derived from the decomposition of 
some of the greenstone rocks, which are, I understand, 
found in this locality; but I throw this out only as a 

conjecture. 
Being favoured with some small specimens of the 

limestone from other parts of the same quarry, X 

• * Communicated by the author. 
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examined them for magnesia, but only found very small 
quantities. Some pieces were crystalline, and dark in 
colour from the presence of organic matter, the corals 
being almost quite white. On subjecting fragments to 
the action of dilute HC1, small portions of the corals 
were left undissolved, as delicate white tubes, which 
were found to consist principally of silicic acid and lime, 
with a little magnesia and alumina. 

Other portions of the limestone similarly treated with 
acid left 2 or 3 per cent, of an insoluble residue, con¬ 
sisting of silicic acid and alumina, with small quantities 
of lime and magnesia. These pieces differed entirely, 
therefore, from that first analysed. 

Glasgow, 

On the Preparation of Pure Chloride of Ammonium, 
by Professor J. Stas. 

X. Chloride of Ammonium from the Ammonia 

extracted from Sal Ammoniac, purified hy Aqua 

Xtegria.—Ten litres of a boiling saturated solution of 
sal ammoniac were added to a litre of nitric acid of 
specific gravity of 1*4. The liquid was kept boiling as 
long as it gave off chlorine. The sal ammoniac which 
separated from the liquid on cooling was dissolved in 
pure boiling water, and the solution was boiled with a 
twentieth of its volume of nitric acid as long as chlo¬ 
rine was produced. The liquid, diluted with pure water 
until it no longer deposited chloride on cooling, was 
poured upon hydrate of calcium contained in a large 
retort to set free the ammonia. The latter, first washed 
in water, was then placed into pure water. The am- 
moniacal solution produced was in its turn nearly 
saturated by a current of pure hydrochloric acid. 

The chloride of ammonium, which was deposited by 
the liquid after its concentration and cooling, was dried 
at ioo° by passing continuously a current of ammo- 
niacal gas into the long-necked globe in which it was 
being dried. This being done, I sublimed the sal am¬ 
moniac with the least possible elevation of temperature, 
keeping the neck of the globe as far as possible full of 
dry ammoniaeal gas. 

The chloride volatilised without leaving the least trace 
of carbon—a proof that the sal ammoniac contained no 
compound ammonia. However, it was easy to perceive 
that the bottom of the globe, which was of ordinary 
glass, was very slightly attacked. On breaking it to 
detach the sublimed chloride, I found, in fact, that traces 
of chlorides of sodium and calcium were formed at the 
expense of the substance of the glass, and that some 
silica was set free. By means of spectrum analysis I 
found that the sublimed sal ammoniac, which was quite 
colourless and remarkably transparent, contained traces 
of sodium, but it was absolutely free from calcium. 

In order to eliminate the traces of sodic chloride, 
which were carried over with the vapour of the sal 
ammoniac, I sublimed it two more times in an atmo¬ 
sphere of ammonia, at the lowest possible temperature, 
devoting to this operation some hard glass vessels that 
I had had made expressly for the transformation of the 
alkaline chlorides into nitrates of these metals. At the 
temperature at which the chloride of ammonium was 
sublimed these vessels resisted its vapour perfectly. In 
the notice “ On the Transformation of the Chlorides into 
Nitrates,” I give the composition of the glass of these 
vessels. 

The chloride of ammonium, before being employed in 
this determination, was heated, in the same vessel in 
which it was weighed, up to the point of giving off 
vapour, so as to drive off the condensed ammonia. 

II. Chloride of Ammonium produced l»y means 

of Ammonia prepared from tlie Commercial Sul¬ 

phate.—To prepare chloride of ammonium by means of 
ammonia, from commercial sulphate, I first treated the 
latter compound as follows :—Two kilogrammes of sul¬ 
phate were heated with a kilogramme and a half of 
concentrated sulphuric acid up to the temperature at 
which the sulphate begins to decompose with effer¬ 
vescence. I then introduced nitric acid by degrees into 
the mixture until the liquid, which was of a tolerably 
strong blackish-brown colour, had become quite colour¬ 
less. . The. compound ammonias and organic matters 
contained in the sulphate are thus completely destroyed, 
with liberation of carbonic anhydride. 

The acid sulphate, suitably cooled, was poured into 
about ten times its volume of cold water, and the excess 
of acid nearly saturated by lime water. When the 
sulphate of calcium was deposited, the supernatant 
liquid was mixed with a sufficient excess of slaked lime 
contained in a very large globe, and was heated in a 
bath of a saturated solution of common salt, so as to 
drive off the ammonia it contained. The latter, after 
washing in water, was put into pure water. 

The ammonia, when dissolved, was saturated by a 
current of pure hydrochloric acid. The solution of sal 
ammoniac produced was evaporated to dryness in a globe 
of hard glass, and the residue was sublimed in an atmo¬ 
sphere of ammonia obtained from part of the same 
chloride. 

The sal ammoniac volatilised without leaving a trace of 
a residue. The sublimed product was absolutely colour¬ 
less; it gave off an ammoniacal smell. Before being 
employed it was heated until vapour was given off, so as 
to drive off the condensed ammonia. 

The Reducing Properties of Zinc, by M. STAHL- 

schmidt*—Preparation of Nitrites, by M. Erd- 
MANN.f 

M. Schonbein has shown that alkaline nitrates, in 
solution in water, are partially reduced to nitrites, when 
a zinc or cadmium wire is plunged into them. This re¬ 
action, which is naturally slow, may be accelerated until 
it is available as a method of preparation. 

For this purpose M. Stahlschmidt uses powdered zinc, 
especially the residue of manufacture, used as a colour, 
and known as gris de zinc, and which should be pre¬ 
viously treated by a little diluted sulphuric or hydro¬ 
chloric acid, until a disengagement of hydrogen takes 
place. By this means the oxide and carbonate of zinc 
are eliminated, the other metals remaining intact. 

The reduction of nitre is effected, especially when hot, 
to the point of disengaging ammonia, from which 
moment, the production of nitrite takes place rapidly.j; 
Upon this fact the author has built the following process 
of preparation, in which free ammonia plays a part:— 

Take a solution of saltpetre saturated at 30 or 40° C., 
add a tenth of its volume of ammonia, and a certain 
quantity of powdered zinc. Shake and cool the liquid 
from time to time to prevent its becoming heated above 
50° C., add more zinc, and continue the treatment while 
any saltpetre remains.§ 

* Ann. Pliysik und Chem. cxxviii. 467, 
f Journ. prciJct. Chem. xevii. 388. 
% To ascertain the presence of nitrate in the nitrite, take a little 

of the solution and expel the ammonia by boiling; decant,, and add 
alcohol (about three or four times the volume). If there is much 
nitrate, a crystalline precipitate will be obtained; if not, only a 
turbidity will be produced. 

§ If there be an excess of saltpetre and zinc, the reaction becomes 
energetic, and caustic potash and free nitrogen are formed. This re¬ 
sembles the action of the amalgam of sodium, which, according to 
M. de Wilde, produces analogous effects. 
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“When it has nearly disappeared, cool, decant, and then 
boil the liquid to expel ammonia, and filter to separate 
the oxide of zinc. The liquid will retain small quan¬ 
tities of zinc; add a little carbonate of potash, then 
pass a current of carbonic gas, and zinc and cadmium 
will be precipitated. Then neutralise by weak nitric 
acid, after which the nitrite and nitrate of potash may 
be separated by crystallisation. 

The process proposed by M. Erdmann is founded on 
an analogous reaction. It consists in keeping in melted 
saltpetre several times its weight of iron filings or 
turnings. Decant the salt when it may be supposed to 
be sufficiently rich in nitrite, and recharge the crucible. 
Then dissolve and concentrate it so as to separate by 
crystallisation the nitrate which has escaped reduction, 
and neutralise by nitrous gas prepared with starch and 
nitric acid.|| 

Gris de zinc reduces nitric ether in the same way; it 
reduces iodates into iodides, turns red prussiate yellow, 
and decolours indigo. 

It has no action on chlorates; it attacks sulphides, 
and in some respects behaves like oxide of copper—for 
instance, it rapidly converts sulphide of barium into 
hydrated baryta, itself turning into sulphide of zinc. 

TECHNICAL CHEMISTRY. 

On the Use of a Tin Bath in the Fabrication of Light¬ 
ing Gas from Liquid Hydrocarbons, by 31. Riaton. 

The inventor states that in the manufacture of lighting- 
gas from liquid hydrocarbons the hydrocarbons must 
be at a very high temperature, but the gas must be 
exposed to this as little as possible. 

In the ordinary process the hydrocarbon is made to 
fall drop by drop in a red-hot retort. It instantly forms 
a deposit of carbon, which intercepts the heat, and can 
only vaporise the.drops which come after. 

Tf a bath of melted tin be placed in the bottom of the 
boiler, so that each drop falls upon the red-hot metal, 
the gas escapes, a deposit of carbon forms and lowers 
the temperature of the bath. This repeated difference 
of temperature between the upper and lower parts of the 
bath causes constant movement, which, by a particular 
arrangement, causes the carbon to accumulate between 
the pipe conducting in the hydrocarbon and the sides of 
the retort; it is removed through a lateral orifice. The 
gas must be immediately drawn off by an aspirator. 

PHARMACY, TOXICOLOGY, &c. 

The New Pharmacopoeia (1867). 

[THIRD NOTICE.] 

The list given in the text of the substances the names 
of which have been altered, calls for much commenda¬ 
tion, but is also liable in many cases to the charge of 
want of consistency. Brevity is not recognised now, as 
hitherto, as the test of rigid accuracy. All the vegetable 
substances have appended to them a mention of the part 
of the plant officinal; thus, Rosse canince fructus, Kosrn 
centifolisepetala,Kosse gallicae petala, replace respectively 

|| Former observations have ascertained that this gas gives very 
little nitrite ; however, it neutralises alkaline liquid, and that by 
forming nitric acid. The object would then be more rapidly obtained 
by neutralising with this acid, which, after all, introduces no new 
element into the liquid. For the application of these principles see 
Annmin fa Chimie, 1849, p, 102. 

Rosacanina, Rosa centifolia, Rosa gallica. This change is 
a sweeping one, but the expediency of it will be doubted 
by no one. By this general expression the part of the 
plant will always be borne in mind; formerly the part 
of the plant only was mentioned when two or more 
parts of the same plant were officinal—one used for one 
preparation, the other for another, as was the case with 
conium, when leaves and fruits were used. 

It was recognised as a principle in the last edition that 
the patient should know what drug he was taking from 
the prescription, the diminished chances of poisoning by 
mistakes of the druggist being supposed to more than 
counterbalance the harm possibly effected by the fears 
of the patient at taking strong remedies. Upon this 
principle were framed the expressions—Hydrargyri cor- 
rosivum sublimatum, Calomelas, Pilula opii, Pulvis kino 
cum opio, &c. 

The editors of the present edition take just the oppo¬ 
site view of the question, and to the foregoing substances 
give the following names:—Hydrargyri perchloridum, 
Hydrargyri subchloridum, Pilula saponis, Pulvis kino 
compositus, &c., each for each. 

Now, this is altogether a matter of opinion, and every¬ 
body has his own views on the subject; for our part we 
think that the late plan was the most straightforward, 
and was not open to a sort of lurking suspicion of mysti¬ 
fication about it. Why should an opium pill be called 
Pilula saponis, soap being only a basis, and a basis, too, 
of so many preparations of the kind ? If adopted at all, 
the idea should, we think, be exhausted; for the consis¬ 
tency of the thing, would it not be better to call liquor 
strychnine, liquor innocuus, and liquor arsenicalis, aqua 
Toffance ? The fears of patients would not then be 
aroused by knowing that they were taking arsenic and 
strychnia. 

The expression of the old British Pharmacopoeia, Ferro- 
cyanide of potassium, seemed to us to be beyond all criti¬ 
cism for preparing hydrocyanic acid; its name has, 
however, been altered to Potassse prussias flava. We 
should have thought that prussias would have sounded 
dangerous to the Pharmacopoeia Committee as being too 
suggestive of prussic acid. So now hydrocyanic acid is 
prepared from prussiate of potash, the latter of which, 
however, does not appear in prescriptions. We have 
noticed that an enlargement of phrase is given to some 
substances. Confusion results in many cases: thus, the 
late Ferri peroxidum hydratum is now called Ferri 
peroxid. humid., and in the new book Ferri peroxidum 
hydratum is used for the late Ferri peroxidum. 

The old sulphuret is extinct now; for Antimonii sul- 
phuretum, read Antimonium nigrum. 

The names of many salts are altered, but without the 
slightest method traceable. (1) In some cases a scientific 
name replaces a pharmaceutical one; in others (2) just 
the opposite— 

(1) Brit. Pharm., 1867. 
Bismuthi subnitras 
Plumbi oxidum 

(2) Brit. Pharm., 1867. 
Soda tartarata 
Unguent, zinci 

Brit. Pharm., 1864. 
Bismuthum album 
Lithargyrum 

Brit. Pharm., 1864. 
Sodae et potassm tartras 
Ung. zinci oxidi 

The substances remaining the same. Further, there 
may be some reasons for the following, which are not 
obvious:— 

Brit. Pharm., 1867. Brit. Pharm., 1864. 
Ammonn chloridum 
Potasste prussias flava 

Ammonite hydrochloras 
Potassu ferrocvanidum. 

The new nomenclature is not in every case consistent 
the influence of the bad notation is detected in it. 
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As was before said, the names of compounds are given 
in Latin. Pharmacy Latin is not altogether beyond 
criticism when applied to chemical substances with 
English names; for by the rule that gives Iodum and 
Chlorum for Iodine and Chlorine, Glycerine should be 
Glycerum, whereas the series of compounds before 
alluded to are called Glycerina. The latter term, as 
applied to a mixture of glycerine and water with some 
acid, is, to say the least, awkward-looking. Old mis¬ 
takes in this department have been again overlooked, 
for is not the strength of spiritus rosmarini diminished 
one-fifth ? Horace (an amateur physician, by the way), 
had he lived till now, would doubtless have seen just 
reason for writing to Phidyle in more modern Latin— 
not to Phidyle as 

“ Parvos coronantem marino 
Rore Deos, fragilique myrto.” 

But the pharmacist must not be deprived of his Latin 
on any consideration. 

Chemical substances appearing for the first time in a 
national Pharmacopoeia are numerous, and very justly 
introduced. The first on the list is Acidum carbolicum; 
then there is the Sulphate of atropia, followed by Bis- 
muthi carbonas, Bismuthi et ammonite citratis liquor, 
Cadmii iodidum, Cerii oxalas, Ammonite citras, Arsenici 
hydrochloras, Morphite acetas ; among the liquors, effer¬ 
vescing liquors of Lithia, Soda, and Potash; Sulphuris 
iodidum is restored from the London Pharmacopoeia, 
Acetate of iron in a tincture from the last Dublin one. 

. ■" ■ i" n . ...... ■ 

PHYSICAL SCIENCE. 

Action of the Induction Spark on some Gaseous Hydro- 
carbons, by M. P. de Wilde. 

Acetylene.—Introduce the dry gas into a small eudio¬ 
meter over mercury, and furnished with two platinum 
wires about 4 millimetres apart. At the passage of the 
spark, a light tuft of carbon is formed between the 
wires, and the action stops. Agitate the eudiometer, so 
as to cause the mercury to knock off the carbon, and the 
sparks which again pass will reproduce this phenome¬ 
non. The eudiometer is shaken as often as necessary 
for the continuation of the experiment. If operating 
with 10 cubic centimetres of gas, from fifteen to 
twenty agitations will suffice; the experiment will 
then proceed uninterruptedly. In ten or fifteen 
hours all the acetylene will be decomposed. The re¬ 
maining gas submitted to eudiometric analysis is found 
to be hydrogen. The acetylene should give its volume 
of hydrogen, but there is always a diminution of about 
a fifth, which, may, perhaps, be attributed to the absorp¬ 
tion of hydrogen by the deposited carbon, or, perhaps, 
to the formation of some trace of condensed hydrocar¬ 
bons. The result of this experiment is, that acetylene 
decomposes into its elements under the influence ot the 
induction spark.—Bulletin de la Societe Cliimique de 
Paris, vi. 267. 

Hues of Sulpliate of Magnesia.—A strong solution 
of sulphate of magnesia mixed with whitewash will pro¬ 
duce a beautiful white for ceilings of rooms in houses. It 
will, if used in the same way, be found useful for rifle 
targets. A small quantity of this salt used along with 
starch adds considerably to its stiffening powers, and 
renders the articles to a certain degree fireproof. 

Science. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, April 16, 1867. 
The unexpected observation of the Ly coper don giganteum 
has led M. Ernest Baudrimont to some very interesting 
conclusions. Fourteen days after its apparition at the 
surface of the ground it had acquired a considerable size. 
Plucked on September 17, 1866, when it commenced to 
decrease visibly, it was nearly of a regular spheroidal 
form, with a very short peduncle of a very beautiful white 
colour, dull, and slightly rosy; the skin was distended, 
and elastic under the pressure of the finger ; its circum¬ 
ference measured 1 m. 4 c. on its greatest diameter, the 
weight being 3 kilo. 500 grammes. When detached 
circularly by means of a sharp instrument, a great quantity 
of turbid liquid was disengaged of a greenish-yellow 
colour. It was placed immediately in a baking-oven, 
where it remained twenty days. Taken out completely 
dried, it weighed 305 grammes, thus showing that before 
desiccation it contained 91*28 per cent, of water. Analysis 
has proved that nitrogen gas represented alone 8*96 per 
cent, of the weight of the dried fungus, or 0*78 per cent, 
of the weight of it in its normal state. If we suppose all 
this nitrogen to have been in the state of albumen, a sub¬ 
stance which contains 17*70 per cent, of nitrogen and 53 
per cent, of carbon, the total mass of lycoperdon (305 
grammes) contains 174*063 grammes of carbon; we have 
even 142 grammes by adding the carbon contained in the 
non-nitrogenised substances, its cellulose, &c. This being 
ascertained, we have 142 grammes of carbon representing 
520*66 grammes, or 265 litres of carbonic acid, and thence 
530,000 litres of air. It is from this enormous volume of 
air, which is about equal to a cube of 8 metres linear edge 
each way, that the fungus in question must have drawn, 
without losing a single trace, and, if we may so term it, 
with mathematical precision, the 142 grammes of carbon 
necessary for its development of fourteen days. This is at 
the rate of, per day of twenty-four hours, 10*15 grammes of 
carbon, 18*9 litres of carbonic acid gas, and 37*800 litres of 
air. At 86,400 seconds per day, it is upon nearly half a litre 
of air that the plant must have operated per second to effect 
the total extraction of the carbonic acid gas which was in 
it. By what means can we estimate the prodigious activity 
that this inferior plant could develope to be able to take in 
fourteen days all the carbonic acid belonging to 530,000 
litres of air ? How astonishing, then, must be the delicacy 
of the absorptive organs which seize on its flight an elastic 
fluid—if we may so call it—intangible, disseminated in 
such an enormous mass, continually moving with great 
rapidity ! But this is not all. The mean circumference of 
the fungus was 0*990 m. ; the radius, 0*157 m.; its volume 
more than sixteen millions of cubic millimetres ; and its 
mass formed of cellules 1 millimetre long at most, and the 
Ts-Joth of a millimetre in thickness, between which are 
placed the reproductive spores. The total number of the 
cellules exceeds fourteen billions (14,589,140,400) ; and 
since the development lasted fourteen days, a million of 
eellules had to be produced every four hours—twelve 
thousand cellules per second ! Just let one stroke of the 
pendulum, and then another, be heard, and conceive, if 
you can, that in that space of time the fungus constructed 
12,000 cellules, besides (as the spores are a hundred times 
at least more numerous than the cellules) 1,200,000 spores, 
without any sensible shock or any hurried interior derange¬ 
ment capable of disturbing the mysterious equilibrium 
that reigns through all the parts of this living body. How 
great, then, is the prodigious energy wrhich animates the 
material substance, and which can accommodate itself 
instantaneously to the exigencies of life! 

F, Moigno. 
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UNIVERSAL PARIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

Class 44. Chemical and Pharmaceutical Products.—We 
commence our description of the Exhibition with that of 
the department most calculated to interest the readers of 
the Chemical News. The industrial development of 
chemical products is one of the greatest importance—the 
more so, as it furnishes other arts with substances indis¬ 
pensable to their very existence. The production of chemical 
products, in France alone, represents a sum of forty'eight 
millions sterling. Sulphuric acid, soda, soap, india-rubber 
articles, and stearine candles, figure for half that sum; 
and, if we add the value of the dyeing materials, the 
reagents employed in bleaching, the manufacture of paper, 
painting, glass-blowing, calico printing, manures, the 
galvano-plastic arts, photography, gilding, the silvering of 
metals, &c., the 48,000,000?. will be easily accounted for, 
and perhaps exceeded. Already, in 1863, the exportation 
of chemical products by France amounted to 2,120,000?. 

The chemical exhibition of 1867 is remarkably line, 
and quite completed as far as regards the French section, 
the most advanced of all. There are no less than 358 
French exhibitors ; to which must be added, 44 Algerians, 
40 Hollanders, 1 Luxembourgese, 85 Belgians, 125 
Prussians, 17 Hessians, 7 Baden, 15 Wurtemberg, 15 
Bavarians, 150 Austrians, 37 Swiss, 57 Spaniards, 16 
Portuguese, 71 Russians, 2 Chinese, 1 Tunis, 30 Ame¬ 
ricans, 98 Brazilians, 2 Egyptians, 108 English, 199 
Italians, 1 Pontifical, 98 Turks, 5 American Republics. 

The most salient progresses accomplished since 1862 are 
the invention of new colouring matters obtained by 
toluidine and methyl-aniline, the transformation of naph¬ 
thaline into benzoic acid, the industrial production of 
magnesium, &c. 

The manufacture of stearine, originated in France, and 
there for the first time applied practically, can, in spite 
of the import duties and other taxes, compete advan¬ 
tageously with any other market. The good quality' and 
the reasonable price of the candles enable the French manu¬ 
facturers to maintain advantageously their ground against 
all competition, so that the exportation is very consider¬ 
able ; while the price of stearic acid of the first quality is 
only 1 fr. 70 c. per 100 kilos. (220 lbs.). Notwithstanding 
the elevated price of the original materials, the exhibition 
of this product holds a prominent place at the Palace in 
the Champ de Mars. M. de Miily, so ably assisted by his 
son-in-law, M. Bouis, a distinguished chemist, has made 
an extraordinary progress in this branch of manufacture. 
He suppresses the distillation of fatty matters ; he treats 
the tallow with sulphuric acid at 550 C., and obtains a 
black mass, which he submits to a first pressure by 
hydraulic machine. The mass is by' this considerably dis¬ 
coloured, and is of a dark yellowish-grey colour. It is 
then compressed a second time, by which all the oleic acid 
is expelled; the remaining substance is left as white as 
snow, and can serve at once for the manufacture of wax 
candles of the first quality. This result has occupied the 
attention of chemists and manufacturers as one of the 
greatest importance. M. de Miily exhibits at the same 
time two sorts of soap manufactured with oleic acid of the 
first and second pressure ; they differ considerably in 
shade. 

The glass cases of the other French exhibitors, which 
contain the excellent products of MM. Leroy and Durand 
of Gentilly, M. Venigue of Ivry, Cresenberge of Clichy, 
Fournier of Marseilles, Belhommet de Landernau, are ad¬ 
mirably classified, but we do not know at present what 
they contain new. MM. Morani Brothers exhibit in a 
pavilion of the park in the French quarter, near the Font 
d’Jena, all the necessary machinery for the manufacture 
of stearine, and set it at work every day. 

One of the great novelties of 1867 is the process of the 
conversion of nodules of phosphate of lime into phos¬ 
phate of iron, and the decomposition by the latter thus 
obtained of sulphates of soda and potash, to obtain tri- 
basic phosphates of soda and potash. Discovered by M. 
Boblique, and applied on a large scale at the Javelle 
chemical works under the direction of M. Fourcade, this 
process has now been brought to perfection. The nodules 
of Ardennes contain, on an average, silica 34’50, lime 
27*80, phosphoric acid 19*30, phosphorus 8*6o, and other 
matters. « 

To a hundred kilos, of nodules are added sixty kilos, of 
iron ore, which is found nearly always at a short distance 
from the beds of the nodules or coprolites, and of which 
the composition is peroxide of iron 35*43, iron 24*80, 
water 6*46, siliceous or chlorite gangue 18*11. The mix¬ 
ture is melted in a blast furnace, and the results obtained 
are—1. Phosphate of lime containing on an average 20 
per cent, of phosphorus. 2. Slag, containing silica 54, 
lime 32, alumina and magnesia 14. In order to manufac¬ 
ture the phosphate of soda a mixture of 100 parts of 
powdered phosphorus, 200 of crushed sulphate of soda, 
and 30 parts of fine charcoal are fused together ; they are 
well stirred up during the fusion. Afterwards, when the 
reaction has taken place and the mass has become fluid, 
it is cast in blocks of 600 to 650 kilos. Exposed to the 
air for a few days it crumbles into a sort of dust, and it is 
afterwards submitted to a regular process of washing, by 
means of which are produced abundant crystals of tribasic 
phosphate of soda, represented by 3Na0,P05. The 
insoluble residue is a double sulphide of iron and sodium 
Fe4NaS3, which, when roasted in a pyrites furnace, gives 
sulphurous acid to be transformed into sulphuric in leaden 
chambers ; the residue is peroxide of iron mixed with sul¬ 
phate of soda, which is separated by a new washing. This 
is evidently a complete process, in which the same sulphur 
and the same iron can serve indefinitely. 

The phosphuret of iron and the phosphates of potash 
and soda resulting therefrom figure for the first time in the 
showcase, No. 215, of M. Fourcade, of the Quai de Javelle. 

Side by side we have MM. Ferret and Olivier, owners 
of the Saint-Bell and Chesy mines, so rich in sulphurets 
of iron and copper. These exhibitors have written in gilt 
letters on their glass case that they burn or export 
annually 70,000 tons of pyrites, and that the capacity of 
their leaden chambers amounts to no less than 40,000 
cubic metres. In 1855 there was already a complaint as 
to the want of sulphur and its elevated price ; they were 
one of the first to point out to the manufacturers of sul¬ 
phuric acid the pyrites supply of M. Ferret; they also were 
the first to propose the substitution of pyrites for sulphur, 
when, as at Newcastle, copper is extracted from the resi¬ 
dues of the roasting. 

After having mentioned these chemical items, we now 
turn to those of pharmacy. In the first ranks of the 
exhibitors of this section we must place M. Adrien, the 
able collaborateur of M. Jules Eegnaud, Director of the 
Central School of Pharmacy, who has so well fulfilled the 
delicate mission of fabricating pure chemical products 
according to strictly established formulae. His opium of 
Smyrna (a sort of mixture of all sorts of commercial opium), 
containing 10 percent, of morphia, is much sought for, 
especially in the preparation of the medicines of the Codex 
in use in France. We may cite among some remarkable 
products, scammony containing 15 per cent, of pure resin. 

(From another Correspondent.) 

You are so accustomed in England to mercilessly criti¬ 
cise men in office, and your men in office are so accustomed 
to abuse in the public prints, that no amount of it causes any 
sensation. Even the persistent abuse of “ Cole, C.B.,” by 
the Saturday Revieio, has not excited attention, nor has it, 
that I am aware of, been neutralised by anything approach¬ 
ing to a fair public announcement of what we all appre- 
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ciate here—namely, his unceasing efforts to render the 
English part of the Exhibition worthy of the nation. 

The chemical portion is by no means rich innew products. 
It is evident that the discovery of aniline colours has, in 
some respects, been detrimental to the progress of science. 
Do not misunderstand me. Of course, I am filled with 
admiration of the beautiful results which have rewarded 
the labours of so many chemists with new and gorgeous 
colouring matters, but it is plain that, in the pursuit of 
wealth, so many young and energetic chemists have 
devoted themselves to the study of aniline and its deriva¬ 
tives, that other, and perhaps as rich, fields of study have 
been neglected. 

But if the visitor is struck by this deficiency in abso¬ 
lutely new substances, he is no less impressed by the 
magnificence and purity of the specimens exhibited. 
Among the novelties I observed the new blue discovered 
by MM. Girard and De Laire. These ingenious young 
chemists prepare their colouring matter by the action of 
sesquichloride of carbon on diphenylamine. I will give 
you a full account of this and other novelties in a sub¬ 
sequent letter. 

Your readers will be sorry to hear that comments are 
being continually made upon the fact, that while the Ger¬ 
mans come out in great force with dyes and colouring 
matters, the great English houses, whose cases at the last 
English Exhibition were among the most brilliant objects 
in the building, are wholly unrepresented. This is greatly 
to be regretted, as the true reasons for it will probably not 
be guessed at. One is continually astonished by the low 
prices at which the new dyes are now produced. When 
the complication of the processes by which they are pro¬ 
duced is considered, it would really appear as if the 
profits upon their manufacture can now be little more than 
are obtained from the commonest chemicals. It is evident 
that manufacturing processes generally have been both 
improved and simplified, and it is to be hoped that the 
fall in prices is due more to those causes than to over¬ 
production. 

The natural alkaloids and the new metals are among 
the chemical substances which divide with colouring 
matters the attention of the visitors. 

Most of the scientific celebrities of Europe are now in 
Paris, and may daily be seen studying the beauties and 
curiosities of the Exhibition. The jury is also in full 
work preparing for the awards, which we doubt not will 
afford the usual amount of envy, hatred, and malice. 

It is unnecessary, perhaps, to tell you that the depart¬ 
ment we are considering is very unequal in interest. In 
a corner where it can scarcely be seen will be found a 
ridiculously small case containing almost priceless che¬ 
mical, rarities, while within a yard will be found one of 
six times the size devoted to the exhibition of nostrums 
which owe their notoriety solely to the unblushing im¬ 
pudence with which they are puffed. 

In my next I hope to be able to give an account of some 
of the chemical rarities and the processes by which they are 
obtained. 

NOTICES OF BOOKS. 

A Plea for Reflectors: being a Description of the Neiv 
Astronomical Telescopes with Silvered-Glass Specula, and 
Instructions for adjusting and xising them. By John 

Browning, F.B.A.S., F.M.S., andF.M.S.L. London : 
William Francis. 1867. 

The author has written this pamphlet with a view to 
counteract the general prejudice against the employment 
of reflectors in telescopes ; the relative merits of refractors 
and reflectors are impartially described, and diagrams 
given of the best forms of apparatus. The whole forms a 
very useful work, and one which amateur astronomers 

would do well to consult before deciding upon what 
instrument to procure. 

Mr. Browning begins by stating the advantages reflecting 
telescopes possess over refracting ones. He then describes 
the disadvantages that formerly led to their being almost 
totally discarded, and the improvements by which these 
defects have been remedied ; and, finally, there is a descrip¬ 
tion of the various forms and sizes of reflecting telescopes, 
and the mode of using them. The advantages of this 
form of instrument seem so great, and, in large sizes, the 
difference of price, as compared with achromatic telescopes, 
is so enormous, that we should think that nothing but 
ignorance of its merits has prevented its very general 
adoption by astronomers. The following, according to 
Mr. Browning, are the most important advantages of the 
best forms of reflectors :— 

“ They are only half the length of achromatics of the 
same aperture. 

“ Their dividing power, on many stars, is superior to 
that of achromatics, aperture for aperture, as they give 
smaller discs ; and on the moon and planets their perform¬ 
ance cannot be surpassed. 

“ They are quite free from the aberration of colour. 
“ When viewing objects in the best position for observa¬ 

tion—that is, between the zenith and45° above the horizon 
—they are much more convenient to use than refractors, 
because the eye-piece of the reflector remains nearly hori¬ 
zontal; a refractor, under the same circumstances, necessi¬ 
tates the observer’s almost lying down on his back. Micro- 
metric measurements may be obtained with great exactitude, 
from the easy position of the observer. 

“The price of the specula in small sizes is only about 
one-fifth, and, in large sizes, only one-tenth, of that 
charged for good achromatic object-glasses of the same 
aperture. 

“ For instruments of equal power the new reflecting 
telescopes do not require an observatory half the size that 
would be necessary for a refractor, and a building half the 
size would not be one quarter the expense.” 

The telescopes here described are of the Newtonian 
form, which is thus described :— 

“ The Newtonian telescope consists of a tube closed at 
the lower end, which is occupied by a concave mirror. 
The cone of rays reflected from this mirror is again reflected 
at right angles from the surface of a small plane mirror, 
mounted at an angle of 450 near the open end of the 
tube, into the eye-piece, which is exactly opposite. 

The defects which led to reflectors being so long dis¬ 
used were as follows :— 

The alloy of which the reflectors were made was so 
brittle as to break sometimes by a sudden change of tem¬ 
perature. 

Their great weight made them difficult to mount firmly. 
Their surface rapidly tarnished, and could not be restored 

except at great expense and the risk of irretrievably injur¬ 
ing the mirror. 

In the telescopes made by the author, and described in 
this pamphlet, the mirror is of glass, coated with pure 
silver by Liebig’s process, which form has the following 
advantages:— 

“ These glass mirrors are not at all injuriously affected by 
change of temperature, and their lightness very consider¬ 
ably reduces their liability to flexure ; indeed, mounted in 
ihe manner I shall presently describe, no flexure has ever 
been observed in them. I may, however, state that I 
make the discs of the specula, which Mr. With parabolises 
for me, out of glass nearly twice the substance of that 
generally used for the purpose. The coating of pure silver 
reflects fully one-third more light than the best speculum 
metal, as the alloy before mentioned is called. But the 
greatest superiority of silvered glass over metallic mirrors 
consists in the fact that should they become tarnished, 
their brilliancy may readily be restored by gentle friction 
with soft leather, and a little of the finest rouge ; and even 
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should the silver coating become utterly spoiled, it may 
he easily removed without in any way impairing either the 
figure or polish of the glass speculum, and a fresh one 
deposited at a trifling cost, thus making the mirror equal 
to new; and this may be repeated indefinitely. Should 
the owner possess a little patience, he may renew the 
coating himself at the cost of only a few pence. The 
silvering process is fully described in an appendix.” 

The remainder of the pamphlet is devoted to a descrip¬ 
tion of the various instruments supplied by Mr. Browning, 
and is fully illustrated. A frontispiece shows Saturn, as 
seen in a 13-inch metallic reflector, and Mars, as seen in 
an 82-inch reflector. 

CONTEMPORARY SCIENTIFIC PRESS. 
Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Annales du Genie Civil. February, 1867. 
De Kaffelin “ On the Use of Annatto for Dyeing and 

Calico I Tinting."—A. Ortolan : “ Some Practical Remarks 
on Boiler Explosions."—“ Instructions for fixing Lightning 
Conductors to Powder Magazines, drawn up by a Commission 
of the French Academy of Sciences."—Limet “ On a Speci¬ 
men of Boiler Scale."—Simonin “ On the Coal Formations 
and Metallic Veins of the Old and New World."—J. Both 

“ On the Composition and Adulteration of the Crude Tartar 
of Alsace."—Rousseau : “ An Improvement in the Manu¬ 
facture of Beetroot Sugar."—Junemann, Du Rieux, and 

Rottger, “ On the Use of Strontia in the Manufacture of 
Sugar."—Clemandot: “A new Silica Glaze for Pottery 
Ware."—Bourne : “ A Method of Deodorising Vulcanised 
India-rubber."—Cordure : “ A Method of obtaining Silver 
from Argentiferous Lead."—Bellouhey: “ A new Process 
for Enamelling Iron." 

Technologiste. February, 1867. 
Wagner “ On the Manufacture of Nitric Acid."—C. F. 

Richter “ On the Preparation of Acetic Acid and Acetates 
from Pyroligneous Acid by means of Baryta."—L. Knaffl 

“ On the Preparation of pure Cyanide of Potassium." — 
C. Dieterich “ On the Preparation of Chrome Green."— 

J. C. Fischer : “ Historical and Practical Researches on 
the Nature of Purple of Cassius." 

Annalen der Chemie und Pharmacie. February, 1867. 
R. Fittig : “ Researches on Mesitylene;" “ On Ditolyl, 

a new Compound Isomeric with Dibenzyl, being a Supplement 
to the preceding Memoir."—C. Bigot and R. Fittig “ On 
the Synthesis of some new Hydrocarbons."—J. Roesler 

“ On some Chromicyanogen Compounds." — S. Cannizzaro 

“ On Brominated Toluol."—L. Swiontkowski “ On the 
Behaviour of Solutions of Permanganate of Potash towards 
Peroxide of Hydrogen."—A. MUhliiauser “ On the Action 
of Cyanide of Potassium on Binitronaphthalene."—A. Claus 

“ On the Action of Iodide oj Ethyl and Zinc on Sulphuric 
Ether."—A. Lieben “ On the Synthesis of Alcohols by 
means of Chlorinated Ether."—A. Laden burg “ On the 
Synthesis of Anisic Acid and of one of its Homologues."— 
A. Ladenburg and A. Fitz “ On some Derivatives of 
Paroxybenzoic Acid."—A. Tenner “ On the Presence of 
Salt in Extract of Meat."—C. Huber : “ Preliminary Note 
on some Derivatives of Nicotine."—A. Baeyer “ On Mellitic 
Acid." 

Archives des Sciences. January, 1867. 
J. C. Marignac “ On some Fluorides of Antimony and 

Arsenic."—J. Plateau: “ Seventh Series of Experimental 
and Theoretical Researches on the Equilibrium Figures of a 
Liquid Mass without Weight."—“ Note on an Earthquake 
which occurred in Algeria at the beginning of the year 1867.” 

‘—A. Secchi “ On the Origin of the Air Lines of the Solar 
Spectrum.”—A. Mousson “ On the Ebullition of a Liquid 
when in Rotatory Motion." 

Kunst und Gewerbeblatt. January, 1867. 
J. Bergsmann “ On a Method of determining accurately 

the Melting Point of Fats."—“ On the Industrial Applica¬ 
tions of and Trade in Ivory.”—Wegler “ On the Relative 
Cost of Manufacturing Ice by Carre's and Siebe's Machines." 
—C. Puscher : “ A Solution for Etching Copper.”—J. 
Stinde “ On Non-Explosive Glycerine."—G. Dachauer 

“ On Blue Transfer Paper."—“ On the Use of Oleic Acid in 
the Manufacture of Soap."—“ On the Action of Water on 
Lead."—“ On the Presence of Bisulphide of Carbon in 
Petroleum and Benzol." 

NOTICES OF PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lftiic yy 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

391. Sir J. Y. Simpson, Bart., Queen-street, Edinburgh, 
N.B., “ Improvements in the utilising of mineral and other 
oils for the production of heat, and for illuminating 
purposes.”—Petition recorded February 12, 1867. 

721. J. Hamilton, Glasgow, N.B., “An improved 
artificial material for producing gas to be used for illumi¬ 
nating purposes.” . 

728. B. Platt, Liverpool, “Improvements in and appa¬ 
ratus for the manufacture of chloride of lime.”—March 13, 
1867. 

737. W. G. Blagden, Hackney Wick, Middlesex, “ Im¬ 
provements in extracting silver from alloys of zinc with 
lead.” A communication from F. Marquez Millan, Rue 
Liandier, Marseilles, France.—March 14, 1867. 

744. J. R. Parkinson, Blackburn, Lancashire, “ An 
improved varnish or composition to be applied to healds 
of looms for weaving, and for other similar uses.” 

752. G. Smith, Headingley, Leeds, Yorkshire, “ Im¬ 
provements in the preparation of soap adapted more espe¬ 
cially for the scouring of wool and woollen yarns.”— 
March 15, 1867. 

766. J. Hickisson, Southgate Road, Middlesex, “An 
improved preparation of biscuit and other pastry and 
bread.”—March 16, 1867. 

788. A. H. Hart, Gresham Street, London, and 
W. Parry, Birmingham, “ Improvements in treating or 
purifying sewage, and in apparatus to be used for that 
purpose.” 

789. C. Allhusen, Newcastle-upon-Tyne, “An im¬ 
proved mode of treating small pyrites, and pyrites’ dust, 
so as to obtain sulphur therefrom.”—March 19, 1867. 

810. G. Bischof, jun., Poppelsdorfer Allee, Bonn, 
Prussia, “ Improvements in coating metals, and in ap¬ 
paratus employed therein and for like purposes.”— 
March 20, 1867. 

814. G. E. Marchisio, M.D., Baker Street, Middlesex, 
“ Improvements in the preparation and application of 
isolating compositions for the protection of metallic sur¬ 
faces from oxidation, and for the preservation of wood and 
other materials, and in the preparation of the residue of 
vegetable oils to be employed for such purposes.”—March 
21, 1867. 

Notices to Proceed. 

3093. J. Mitchell, Musselburgh, Midlothian, and W. C. 
Laird, Leith, Midlothian, “ A new or improved detergent 
material applicable to the cleansing of wool and other 
fibrous substances, and to all purposes where coarse soap 
is used.” 

3097. J. K. Leather, St. Helen’s, Lancashire, “Im¬ 
provements in the manufacture of salts of soda and 
potash.”—Petitions recorded November 24, 1866. 
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3165. S. J. Browning, Portsmouth, “Improvements in 
the method of applying and arranging apparatus for 
distilling sea-water, and also in the mode or method of 
combining and using such apparatus for that and other 
purposes.”—December 1, 1866. 

CORRESPONDENCE. 

Ozone. 
To the Editor of the Chemical News. 

Sir,—During the first three months of the present year, 
the more salient points in the development of ozone were 
as follows : — 

In January there were two well-marked periods of 
scarcely a trace of ozone—namely, from the 1st to the 5th, 
culminating on the 4th, when the test was colourless, and 
from the 10th to the 19th, culminating on the 13 th, 14th, 
and 18 th. 

Both these periods were followed by equally well- 
marked periods of a large development of ozone. In 
February no such well-marked and settled periods 
occurred. On some days there was but little ozone, 
as, for instance, on the 2nd, and the afternoons of the 21st 
and 28th, especially on the afternoon of the 21st; while 
on other days there was a good deal, as on the 16th, 18th, 
and 20th. But the periods of increased and decreased 
development were short and unsettled, often lasting not 
more than a few hours, and at most a day or two. 

In March, there was scarcely a trace of ozone on the 1st 
and 2nd, and very little on the 3rd, 8th, 9th, and 16th; 
considerable quantities on the 13th, 25th, 27th, and 30th, 
especially on the 25th and 30th. Speaking generally, 
there was a period of scanty development of ozone till the 
middle of the month, and then a period of more plentiful 
development towards the end ; but neither of these periods 
was well defined or settled. 

There is an expression in my letter published in the 
Chemical News of March 1, which requires correcting. 
For “ The period of ozone which commenced on January 
20 still continues,” read, “Since the period of ozone 
which commenced on January ao, there has been no de¬ 
cided period of non-ozone.” 

I am, &c. R. C. C. L. 
Seagrove House, Bournemouth, April 9. 

The Mnemonic Nomenclature. 
To the Editor of the Chemical News. 

Sir,—The nomenclature for which you give credit to 
Mr. Tillman, of New York, in the Chemical News of 
March 1, in fact belongs to a former generation. It had 
its birth in 1820-30. It was first published, fully elaborated, 
in Gmelin’s “Handbuch,” 1827. Shortly afterwards it was 
•introduced to the English public, but modified for the sake 
of euphony, by John J. Griffin in his “ Chemical Recrea¬ 
tions” (first edition), pp. 67-184, and again (1834) in 
his little book on chemistry, pp. 245-276. It is a sin¬ 
gular fact that Mr. Tillman appears to be the only one 
who lays claim to its invention. Griffin acknowledges 
indebtedness to Gmelin, Gmelin to Laurent, Laurent to 
Dumas. The precise relation of these gentlemen is as 
follows :—Dumas suggested that the vowels be made to 
indicate the number of equivalents of chlorine in 
compounds containing that element. Laurent suggested 
that such use of the vowels be extended to all the elements. 
Gmelin embodies these ideas in practice in a way to best 
accommodate itself to the German language. Griffin 
translates into English, and modifies the system so as 
more nearly to adapt it for common use. Those who are 
curious on the subject may consult the references above 
given, and Gmeiin’s “Handbuch” (Cavendish Society 
ed>), vol. vii. pp. 149-153, and Laurent’s “ Methode,” 
pp. 47-48, Paris, 1854. I am, &c. 

Charles A. Seely. 
New York, March *3. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Coriamyrtin (C =12, O = 16). — J. Riban. The 
expressed juice of the shoots of Coriaria myrtifolia, the 
poisonous myrtle-leaved sumach, after treatment with 
plumbic subacetate and filtration, yields coriamyrtin to 
ether. 1200 kilos, of young shoots gave 87 grammes of 
pure substance. Coriamyrtin, C29H36Ol0, or C30H3GO10, 
is solid, white, very poisonous, crystallising in oblique 
rhombic prisms, melting at 2200, slightly soluble in water, 
very soluble in boiling alcohol or in ether, turning the 
plane of polarisation to the right, neutral, not combining 
with acids nor with platinic chloride, containing H2 re¬ 
placeable by bromine or chlorine, C30H34Br2O10 described. 
Boiled with baric hydrate and water, it assimilates 5H20, 
producing an acid. It reacts in the same way with calcic 
or plumbic oxide and water. The salts so formed are 
hygroscopic, and give up their acid if treated with sul¬ 
phuric or oxalic acid. The acid when free is soluble in 
water, amorphous, and expels carbonic anhydride. Treated 
with nitric acid, coriamyrtin gives rise to small quantities 
of a nitro compound not analysed. With acetic anhydride 
it forms C3H30(C2H3O)6O10,3H2O, solid, colourless, 
brittle, bitter, melting below ioo°, insoluble in water, 
soluble in alcohol. A trace of coriamyrtin moistened with 
iodhydric acid cone., evaporated on water-bath, and taken 
up with alcoholic soda solution, gives an intense purple- 
red solution, decomposed by water.—(Bull. Soc. Chim. 
Paris, 1867, 79.) 

Gaseous Aolcanic Products at Santoriu.— 

Fouque. Observations formerly made at Vesuvius and 
Etna, and confirmed at Santorin, show that the quantity 
of hydrogen varies directly with the intensity of volcanic 
activity. At Santorin the proportion of hydrogen varied 
inversely, that of marsh-gas and carbonic anhydride varied 
directly, with the distance from the centre of volcanic 
force, or with the time elapsed from the commencement of 
the eruption. The quantity of sulphydric acid varies 
directly as the temperature. More chlorhydric acid is 
given off than sulphydric or sulphurous acid.—(Comptes R. 
lxiv. 189.) 

©xygren, Preparation of.—A. Mallet. An appro¬ 
priate vessel containing moist cuprous chloride mixed 
with sand or kaolin, and traversed by a current of air, is 
caused to rotate ; when the cuprous salt is converted into 
oxychloride, the temperature is raised to about 400°; rota¬ 
tion being continued, oxygen is then given off. The opera¬ 
tion is continuous, and may be repeated any number of 
times without loss. If chlorhydric acid be employed 
instead of air, cupric chloride is produced from whic 
chlorine may be expelled.—(Comptes R. lxiv. 226.) 

CJlass.—Bontemps thinks that the easy devitrification 
of Pelouze’s glass (Chemical News, xv. 160) is due, not 
to its high percentage of silica, but to the lime in it. 
Gaudin, indeed, has made microscope lenses of quartz 
fused by the oxyhydrogen blowpipe. He thinks that 
the yellow colour attributed by Pelouze to ferric oxide 
and alkaline sulphides may be due to manganese, and 
quotes his own experience in support; and further remarks 
that in his experience manganiferous soda glass turned 
yellow, or, if containing potash instead of soda, it turned 
violet.— {Comptes R. lxiv. 228.) 

Alcoiiols (C=i2, 0 = i6).— E. Erlenmeyer. The 
common view of the normal alcohol series is that its 
members differ by increments of CH2. Erlenmeyer finds 
that normal butylic alcohol is methylic alcohol in the Me 
of which Hx is replaced by pseudopropyl; normal amylic 
alcohol is ethylic alcohol in the Me of which Hx is replaced 
by pseudopropyl. Wurtz’s amylenic hydrate is pseudo- 
propylic alcohol in which Me2 is replaced by pseudopropyl; 
in other words, it is ethylic alcohol in the methylene of 
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which. Hj is replaced by pseudopropyl. The experimental 
evidence will be presently brought forward.—(Zeitschr. 
Chem., N.F., iii. 117.) 

Taposr-density of Nitric Peroxide (0 = 8).— 

H. Ste.-Claire Deville and L. Troost. Determinations at 
intervals of about io° between 26*7° and 183*2° show 
that between 26*7° and 100° the vapour-density of this 
body varies between 2*65 and i*68, between 100° and 
183° it varies between 1 *68 and 1*57, an amount within 
experimental error, and therefore negligeable: the number 
1*57 corresponds closely enough to the theoretical number 
1*589, NO4, 4 volumes. If, in accordance with the views of 
some chemists, the formula be doubled, and written N208, 
then the equivalent volumes must be 8. Wurtz admits 
that N04, 2 volumes, dissociates at the moment when 
experiment gives 4 vapour volumes ; but oxygen, meeting 
its equivalent quantity of nitric oxide, indicates a tempe¬ 
rature of 98*5°, at which temperature the experimental 
number is 1 *68, close upon the theoretical number 1*59, 
corresponding to 4 volumes; dissociation is, therefore, out 
of court. In the ease of vapours condensable above o°, 
what is called vapour-density is a mathematical fiction, 
without meaning in a physical sense : its interpretation is 
only possible when the vapour, at a point sufficiently above 
the boiling-point, obeys Mariotte’s law, and possesses the 
constant coefficient of expansion of true gases, *00367; then 
the density, reduced to o° and 760 millimetres, is exactly 
that of a vapour at these points if it lost the property of 
condensation.—(Comptes R. lxiv. 237.) 

Aniline Colours from Protein Compounds. 

—Dr. O. E. Erdmann. In August, 1866, Erdmann 
observed that some roast veal was superficially red; he 
succeeded in transferring some of the red matter to many 
substances, on which, favoured by moisture and an appro¬ 
priate temperature, the red matter grew apace. The 
chemical relations of the colouring matter resemble those 
of triphenylrosaniline. The microscope showed that only 
the protein compounds were red, and that the accompany¬ 
ing clouds of infusoria were colourless; indeed, the study 
of cases of inoculation showed that multitudes of infusoria 
swarmed about the spot inoculated before any colour 
appeared ; only after the red colour had spread over large 
surfaces did any mould appear, and this, when it appeared, 
arrested the progress of the infusoria. The colouring 
matter is probably produced by the infusoria in the same 
sense as alcohol, glycerin, &c., are produced by yeast. 
Researches of Haubener, Fuchs, Ehrenberg, and others 
on blue milk gave results closely analogous to those here 
described. An historical review of instances of “the 
bleeding Host,” &c., commencing with the siege of Tyre 
by Alexander, 332 b.c., on which occasion a soldier’s loaf 
suffered from haemorrhage, is included in this paper.— 
[Journ. prakt. Chem. xcix. 385.) 

]flang*anese, Cyanog en Compounds of (Mn = $5 * 14.) 

—R. Fittig. Manganic cyanide, dissolved in potassic 
cyanide solution diluted with alcohol, gives, on standing, 
a precipitate of small blue plates, decomposed by water, 
but crystallising from potassic cyanide solution in splendid 
dark blue transparent square tables, which should be 
quickly removed from the mother liquor, as they are very 
unstable. Their formula is MnCy2 + 4KCV. Unalterable 
at sioo°, they change at 200° to a brown substance. If 
alcohol be added to a solution of manganic cyanide in 
potassic cyanide which has been kept several days, or 
which has been boiled, a red precipitate is obtained identi¬ 
cal with Rammelsberg’s salt. The baric salt, corresponding 
to the first-mentioned potassic salt, separates in blue crys¬ 
talline groups from a solution of manganic acetate mixed 
with excess of baric cyanide. It is insoluble in cold, and 
decomposed by boiling water.—(Zeitschr. Chem., N. F., 
iii. 107.) 

Itromtoluol, Action of Sodium on (C = 12).—R. 
Fittig. In this reaction, ditolyl is produced (Zeitschr. 
Chem., N. F., ii. 312); also a small quantity of crystallis- 

able hydrocarbon, supposed to be dibenzyl, but now found 
to be identical with Laurent’s stilbene, called by Marcker 
and Limpricht toluylene. It crystallises in the form so 
characteristic of stilbene, melts at 119*5°, and has the 
formula CltH12. It probably arises from a secondary 
action, 4C7H7Br + 4Na = C14H12 + 2C7H8. Ditolyl seems 
to be identical with the hydrocarbon obtained by Lim¬ 
pricht by heating chlorbenzyl and water (Zeitschr. Chem., 
N. F., ii. 280), in which reaction it appears that the 
chlorine of C6H5 (CH2C1) carries with it Hx from the 
benzol residue, and the remaining C6H4 (CH2) condenses 
and splits into anthracene and ditolyl.—(Zeitschr. Chem., 
N. F., iii. 118.) 

Mesitylene, l$©rivatives of (C=i2, 0 = x6).—R. 
Fittig. Monobrommesitylene, from direct action of bro¬ 
mine on mesitylene, is colourless, and boils without de¬ 
composition at 225°, sp. gr. 1*3191 at 10° ; chromic or 
nitric acid oxidises it to brommesitylenie acid, C9H9Br02, 
crystallising from alcohol in powerfully refractive prisms, 
difiicultly soluble in water. Dibrommesitylene, easily 
made from monobrommesitylene or from mesitylene, crys¬ 
tallises from alcohol in colourless needles, melting at 60°, 
boiling undecomposed at 285°. Tribrommesitylene, 
described by Hofmann, is more soluble in benzol than in 
alcohol, crystallises in needles, and melts at 224°. Nitro- 
mesitylene occurs in the preparation of mesitylenic acid, 
or in the action of nitric acid sp. gr. 1*38 on mesitylene ; 
it is crystallisable from alcohol in large prisms, melting at 
41 °, boiling undecomposed between 235°—240°. Dinitro- 
mesitylene results from the action of fuming nitric acid 
on brommesitylene ; almost insoluble in cold alcohol, it 
crystallises in colourless prisms from hot alcohol, and 
melts at 189°—190°. Amidomesitylene (mesidine), pre¬ 
pared by the sluggish action of tin and boiling chlorhydric 
acid on nitromesitylene, and separation by ammonia, is 
slightly soluble in boiling water, in which it melts to oily 
drops.—(Zeitschr. Chem., N. F., iii. 102.) 

Camplioi*, Action of Zincic Chloride on (C=I2), 
—R. Fittig. The reaction is not so simple as might be 
expected from Gerhardt’s statement that a hydrocarbon 
of the composition of cymol is produced. After almost 
innumerable fractionations toluol and xylol were identified 
in the portion boiling below 150° ; from the fraction boiling 
at 164°—167° tribrom- and trinitro-cumol were prepared 
identical with the corresponding derivatives of cumol 
from coal tar; the fraction between 173°—176° consists 
chiefly of a hydrocarbon probably identical with cymol 
from oil of cumin; from it a small quantity of tribrom- 
cumol identical with that before described, and alarge quan¬ 
tity of a heavy oily brominetted body, were obtained ; with 
chromic acid terephthalic and acetic acids were obtained. 
Between 1858—188° a hydrocarbon CUH16 homologous 
with benzol was obtained, boiling ultimately at 186°— 
187°, sp. gr. 887 at io°, giving with bromine a body 
crystallising from alcohol in fine needles, probably 
CjjHjjBrg, melting a little above ioo°, and with nitric and 
sulphuric acids mixed a crystallisable trinitro compound, 
melting at 84°, soluble in hot alcohol; dilute nitric acid 
oxidised this hydrocarbon to an acid volatile in steam and 
forming an easily soluble baric salt which is crystallisable. 
Further reasearches on this acid are progressing. — 
(Zeitschr. Chem., N. F., iii. 104.) 

MISCELLANEOUS. 

Tlte Royal Society.—On Saturday evening, April 13, 
the President of the Royal Society held the second of his 
annual soirees at Builington House. The attendance was 
not so numerous as on the former occasion, owing to the 
great number of scientific men who are now resident in 
Paris. Among things interesting to chemists we noticed 
a new form of ozone generator for decolorising sugar and 
other substances, exhibited by Mr. Edward Beanes, 
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E.C.S. ; the aelloseope, or storm-indicator, exhibited by 
the inventor, Mr. H. A. Clum; various forms of Dr. 
Richardson's apparatus for producing local anaesthesia, by 
Messrs. Krohne and Sesemann ; a new self-registering 
railway-signal light, by Mr. W.'VV.Preece. Mr. H. C. Sorby, 
E.R.S., exhibited spectrum microscopes, with new im¬ 
provements, and application in new directions ; also, a 
direct vision hand spectrum telescope. Mr. J. Browning 
exhibited a silvered glass speculum 13 inches in diameter, 
micro-spectroscopes and illustrations, and 15 drawings of 
Mars taken during the recent apposition by the exhibitor. 
Messrs. Powell and Lealand exhibited patent binocular 
microscopes. A new form of air-pump for obtaining the 
most perfect exhaustion by mechanical means, by Mr. 
J. Barrett, was exhibited by Mr. Ladd. Mr. Ladd also 
exhibited a form of magneto-electric machine for the con¬ 
version of dynamic into electric force which he has lately 
invented. Dr. Gladstone exhibited absorption spectra as 
shown by liquids contained in hollow wedges. Professor 
Tennant exhibited specimens of precious stones and 
Derbyshire inlaying. Messrs. Troughton and Simms 
exhibited a spectroscope designed by Mr. W. Huggins, 
E.R.S.; a double image micrometer; and a 3-feet theodolite, 
the principal parts being made of aluminium bronze. 
Messrs. Cooke and Sons exhibited a portable and universal 
equatorial with telescope of 4-inch aperture, and a 12-inch 
transit circle with telescope of 2-inch aperture, arranged 
for use also in the prime vertical. Mr. Pulvermacher 
exhibited new batteries described as new volta-electric 
imperishable chain batteries, restorable in magnesium and 
zinc. Mr. E. J. Reed, of the Admiralty, exhibited models 
of iron ships, among them a rigged model of the Prussian 
iron-clad frigate Wilhelm I., the most powerful ship yet 
laid down in any country. A vacuum tube (curious as a 
specimen of glass-blowing) for illustration of the electric 
discharge in vacuo was exhibited by Mr. E. Atkinson. 
Our readers will perceive that the list of objects exhibited 
included many novelties possessing great interest. 

Sulphate of Iffamg-anese.—Wishing to make some 
of this salt, I adopted the following formula, which gives an 
abundant yield of the pure salt:—Introduce into an iron 
crucible a mixture of five parts of peroxide of manganese 
and three-fourth parts of coarsely powdered charcoal. 
Cover the crucible, and heat to redness until all the char¬ 
coal is consumed. Allow the contents of the crucible to 
cool, place in a porcelain dish, and add 6| parts of sulphuric 
acid. Evaporate nearly to dryness, return the mass to 
the crucible, and heat to redness. When cool rub to 
powder, if necessary, and treat twice successively with 
eight parts of boiling water; mix the liquors, filter and 
evaporate until a pellicle begins to form, when set aside to 
crystallise. If evaporated too far an insoluble sulphate is 
deposited (probably in a peculiar state of hydration) ; hence 
care must be taken to remove it from the sand-bath as 
soon as a pellicle begins to form. When a good article of 
peroxide of manganese is used, this formula will give an 
abundant yield of perfectly pure sulphate of manganese. 
Any iron or copper present is destroyed by heating the 
crude salt to redness.— C. L. Diehl, Am. Fharm. Assoc, 

Drilling1 Glass.—A ready and inexpensive mode of 
drilling glass slides may be of use to some of your 
numerous readers. Obtain a small three-sided saw file ; 
grind the apex into a triangular sharp point—not too 
acute, as it will be apt to break if the steel is, as it should 
be, very hard—apply the sharp point of the file (previously 
wetted with turpentine) to the glass to be perforated, with 
firm pressure, keeping the point of the file in the same 
spot, and giving the upper part a motion from side to 
side, and also circular. The moment the surface of the 
glass is abraded the action will go on rapidly, keeping 
the point still wet with spirit of turpentine. When half 
way through, it is best to begin on the other side of the 

• glass. When the aperture is made sufficiently large, it 

may be increased by using a small “ rat-tailed ” file, kept 
wet with the turpentine.—J. B. Spencer, in Eardicicke's 
“ Science Gossip.” 

Notes on Testing the Purity of Glycerin.—I 

should regard a glycerin as unobjectionable for medicinal 
purposes, if it forms a colourless mixture with twice its 
volume of strong alcohol and of sulphuric acid ; and if, 
after previous dilution with distilled water, it yields no 
turbidity, either cold or on heating to the boiling point 
with sulphuretted hydrogen, ferrocyanide of potassium, 
nitrate of baryta, oxalate of ammonia, or nitrate of silver. 
This last test I regard as an important one, since I believe 
that all those compounds, which impart to common 
glycerin a peculiar rancid odour, will reduce the silver 
salt and impart a colour to the liquid on boiling, even 
though that odour may be scarcely apparent, while pure 
glycerin is not affected by boiling with nitrate of silver, 
although, like nearly all organic and many inorganic com¬ 
pounds, it gradually assumes a darker colour on exposure 
to light.—J. M. Maisch, in American Journal of Pharmacy. 

As cane-sugar syrup may be used as an adulterant, 
its presence may most satisfactorily be detected by diluting 
a little of the suspected glycerin with three parts of water, 
adding a few grains of tartaric acid, and boiling a few 
moments. Then add the solution of sulphate of copper, 
followed by the potassa, when the reddish suboxide will 
at once appear, if cane sugar had been present, the tartaric 
acid having changed the cane sugar into glucose.— W. 
Proctor, in American Journal of Pharmacy. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. of the Chemical News, containinga copious Index, isnow 
ready, price ns. od., by post, iis. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for as. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

J. W. Stvindells.—Received with thanks. 
A Chemical Novice.—The article on “Sulphate of Magnesia” in last 

week’s Chemical News will doubtless afford all the information 
required. 
; I). Waldie, Calcutta.—The letter and book packet have arrived 
safely. The report on the water supply is of considerable value, and 
we will take an early opportunity of returning to the subject. 

Torelli’s Ice Machine.—T. P. Hawksley.—We are not aware that the 
machine can be obtained in this country. Apply to the makers in 
Paris. 

Cement.—In the receipt for alum and plaster cement, given a few 
numbers ago, it should have been mentioned that the alum should be 
melted over a tire, and the plaster cf Paris then added in sufficient 
quantity to form a paste. 

Red Liquor.—J. IF.—In reply to a question on this subject in last 
week’s Chemical News, a correspondent has kindly informed us that 
the colouring matter of commercial red liquor (acetate of alumina) is 
generally peach or brazil wood. 

Acetonitrate of Bismuth.—J. Wallace wishes to know how to make 
the above so as not to precipitate on the addition of water. We are 
not aware that acetic acid will prevent the precipitation of bismuth 
salts on addition of water. Citric acid is generally used for that 
purpose. 

Jesse Fisher.—The sample of tetrachloride of carbon arrived safely. 
It appears to be almost chemically pure. At present the demand for 
the article is 'limited; its commercial uses have to be found out. 
Probably in this, as in many other instances, the supply will create a 
demand. 

A Chemical Novice.—1. Add chloride of ammonium to the impure 
sulphate of magnesia, then ammonia, and boil; the iron will be pre¬ 
cipitated in the state of sesquioxide. If you want to ascertain the 
exact quantity present, this precipitate can be collected on a filter, 
ignited with the usual precautions, and weighed.—2. Perhaps the best 
plan for ascertaining the value of magnesian limestone would be to 
find out how much sulphate of magnesia you could make from a 
certain weight, say 7 lbs.—?. If you find the presence of iron interfere 
with the product, you may, perhaps, prevent the sulphate of iron 
crystallising with the sulphate of magnesia by peroxidising the iron 
with nitric acid. This will convert the iron into a persulphate which 
is not readily cryetallisable. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Stability of Gun-cotton,* by F. A. Abel, 

F.R.S., V.P.C.S. 

It has been shown in the memoir “ On the Manufacture 
and Composition of Gun-cotton,” published last year,+ 
that modifications in the processes of conversion and 
purification, which appear at first sight of very trifling 
nature, exert most important influences upon the com¬ 
position and purity of the product. 

Very numerous and extensive experiments and obser¬ 
vations have been carried on during the last four years 
at Woolwich, both with small and large quantities of 
gun-cotton, for the purpose of completely investigating 
the conditions by which the stability of this substafice, 
when under the influence of light and heat, may be 
modified, and with a view to ascertain whether results 
recently arrived at in France apply to gun-cotton as 
manufactured in this country. 

The principal points which have been established by 
the results arrived at in these investigations may be 
summed up as follows:— 

1. Gun-cotton produced from properly purified cotton, 
according to the directions given by Von Lenk, may be 
exposed to diffused daylight either in open air or in 
closed vessels for very long periods without undergoing 
any change. The preservation of the material for three 
and a half years under those conditions has been perfect. 

2. Long-continued exposure of the substance in a con¬ 
dition of ordinary dryness to strong daylight and sun¬ 
light, produces a very gradual change in gun-cotton 
of the description defined above; and the statements 
which have been published regarding the very rapid 
decomposition of gun-cotton when exposed to sun¬ 
light do, therefore, not apply to the nearly pure trinitro¬ 
cellulose obtained by strictly following the system of 
manufacture now adopted. 

3. If gun-cotton in closed vessels is left for protracted 
periods exposed to strong daylight or sunlight in a moist 
or damp condition, it is affected to a somewhat greater 
extent; but even under these circumstances the change 
produced in the gun-cotton by several months’ exposure 
is of a very trifling nature. 

4* Gun-cotton which is exposed to sunlight until a 
faint acid reaction has become developed, and is then 
immediately afterwards packed into boxes which are 
tightly closed, does not undergo any change during sub¬ 
sequent storage for long periods. (The present experience 
on this head extends over three and a half years.) 

5. Gun-cotton prepared and purified according to the 
prescribed system, and stored in the ordinary dry con¬ 
dition, does not furnish any indication of alteration 
beyond the development, shortly after it is first packed, 
of a slight peculiar odour, and the power of gradually 
imparting to litmus, when packed with it, a pink tinge. 

6. The influence exercised upon the stability of gun¬ 
cotton of average quality, as obtained by strict adherence 
to Von Lenk’s system of manufacture, by prolonged ex¬ 
posure to temperatures considerably exceeding those 
which are experienced in tropical climates, is very 
trifling in comparison with the results recently pub¬ 
lished by Continental experimenters relating to the 
effects of heat upon gun-cotton, and it may be so per¬ 
fectly counteracted by very simple means, which in no 

* Abstract of a paper read before the Royal Society, April 4, 1867. 
t Trans. Royal Society. 
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way interfere with the essential qualities of the mate¬ 
rial, that the storage and transport of gun-cotton pre¬ 
sents no greater danger, and is, under some circumstances, 
attended with much less risk of accident than is the 
case with gunpowder. 

7. Perfectly pure guncotton, or trinitrocellulose, 
resists to a remarkable extent the destructive effects of 
prolonged exposure to temperatures even approaching 
ioo° C., and the lower nitro-products of cellulose (soluble 
gun-cotton) are at any rate not more prone to alteration 
when pure. The incomplete conversion of cotton into 
the most explosive products does, therefore, not of 
necessity result in the production of a less perfectly 
permanent compound than that obtained by the most 
perfect action of the acid mixture. 

8. But all ordinary products of manufacture contain 
small proportions of organic (nitrogenised) impurities of 
comparatively unstable properties, which have been 
formed by the action of nitric acid upon foreign 
matters retained by the cotton fibre, and which are 
not completely separated by the ordinary or even a 
more searching process of purification. 

It is the presence of this class of impurity in gun¬ 
cotton which first gives rise to the development of free 
acid when the substance is exposed to the action of heat; 
and it is the acid thus generated which eventually exerts 
a destructive action upon the cellulose products, and thus 
establishes decomposition, which heat materially accele¬ 
rates. If this small quantity of acid developed from the 
impurity in question be neutralised as it becomes nascent 
no injurious action upon the gun-cotton results, and a 
great promoting cause of the decomposition of gun¬ 
cotton by heat is removed. This result is readily 
obtained by uniformly distributing through gun-cotton 
a small proportion of a carbonate ; the sodic carbonate, 
applied in the form of solution, being best adapted to 
this purpose.^: 

9. The introduction into the finished gun-cotton of 
1 per cent, of sodic carbonate affords to the material the 
power of resisting any serious change, even when ex¬ 
posed to such elevated temperatures as would induce 
some decomposition in the perfectly pure cellulose pro¬ 
ducts. That proportion affords, therefore, security to 
gun-cotton against any destructive effects of the highest 
temperatures to which it is likely to be exposed even 
under very exceptional climatic conditions. The only 
influences which the addition of that amount of carbon¬ 
ate to gun-cotton might exert upon its properties as an 
explosive would consist in a trifling addition to the 
small amount of smoke attending its combustion, and in 
a slight retardation of its explosion, neither of which 
could be regarded as results detrimental to the probable 
value of the material. 

10. Water acts as a most perfect protection to gun¬ 
cotton (except when it is exposed for long periods to 
sunlight), even under extremely severe conditions of ex¬ 
posure to heat. An atmosphere saturated with aqueous 
vapour suffices to protect it from change at elevated tem¬ 
peratures, and wet or damp gun-cotton may be exposed 
for long periods in confined spaces to ioo° C. without 
sustaining any change. 

Actual immersion in water is not necessary for the 

t The deposition of calcic and magnesian carbonates.upon the fibre 
of gun-cotton, either by its long-continued immersion in flowing 
spring water or by its subjection to the so-called “ silicating ” process 
adopted by Von Lenk, exerts a similar protective effect, which, how¬ 
ever, is necessarily very variable in its extent, as^the amount of car¬ 
bonate thus introduced into a mass of gun-cotton is uncertain ; more¬ 
over, as it is only loosely deposited between the fibre, the proportion 
is liable to be diminished by any manipulation to which the gun¬ 
cotton may be subject. , 
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most perfect preservation of gun-cotton ; tlie material, if 
only damp to the touch, sustains not the smallest change, 
even if closely packed in large quantities. The organic 
impurities, which doubtless give rise to the very slight 
development of acid observed when gun-cotton is 
closely packed in the dry condition, appear equally pro¬ 
tected by the water ; for damp or wet gun-cotton, which 
has been 'preserved for three years, has not exhibited 
the faintest acidity. If as much water as possible be 
expelled from wet gun-cotton by the centrifugal ex¬ 
tractor, it is obtained in a condition in which, though 
only damp to the touch, it is perfectly non-explosive; 
the water thus left in the material is sufficient to act as 
a perfect protection, and consequently also to guard 
against all risk of accident. It is therefore in this con¬ 
dition that all reserved stores of the substance should be 
preserved, or that it should be transported in large 
quantities to very distant places. If the proper pro¬ 
portion of sodic carbonate be dissolved in the water 
with which the gun-cotton is originally saturated for 
the purpose of obtaining it in this non-explosive form, 
the material, whenever it is dried for conversion into 
cartridges or employment in other ways, will contain 
the alkaline matter required for its safe storage and use 
in the dry condition in all climates. 

On the Action of Permanganate of Potassium on certain 
Metals, by W. B. Giles.* 

The powerful action which a cold saturated solution of 
permanganate of potassium exerts upon metallic mer¬ 
cury has not been previously noticed, as far as I am 
aware; a short account of this reaction may, therefore, 
be acceptable. 

On examining the action of this salt on some other 
metals, I was surprised to find that zinc, which oxidises 
so readily under ordinary circumstances, is apparently 
not in the least degree attacked by the solution—in fact, 
rods of the pure metal may be kept in a bottle with the 
solution for two months without any perceptible change 
occurring. Mercury, however, which is generally classed 
with gold and silver as a metal somewhat difficult to 
oxidise, is most readily and completely converted into 
mercurous oxide in a short time. An ounce or so of 
mercury may be enclosed in a stoppered bottle with a 
solution of permanganate saturated at the ordinary tem¬ 
perature. If the bottle is violently shaken, the metal 
will immediately become disintegrated, and will appear 
as a powder, each minute globule of metal being coated 
with a film of oxide, which prevents its reunion with the 
rest. If the bottle be incessantly shaken, the solution 
will be deprived of all colour in a short time ; but even 
if the bottle be left at rest, and only an occasional shake 
be given, the change will be complete in about twenty- 
four hours. The action is, of course, much retarded by 
the clogging nature of the manganic oxide on the metal. 
The colourless fluid, when all the action is over, is 
strongly alkaline, and contains free hydrate of potas¬ 
sium ; and if the permanganate be renewed as often as 
it is decolorised, there is no difficulty in oxidising the 
whole of the mercury. The ensuing dark-brown powder 
is easily resolved by elutriation into brown manganic 
oxide and black mercurous oxide, in consequence of the 
great difference in their specific gravity. The oxide so 
obtained is in all respects similar to that obtained by the 
ordinary methods. A curious intermediate stage of the 
oxidation is noticed towards the end of the experiment. 

* Communicated by the author. 

The permanganate is not directly deoxidised, but first 
passes to manganate—-the colour, of course, changing from 
purple to bright green. The action is much more rapid 
if the mercury and the permanganate are boiled 
together; in this case, however, a certain amount of 
mercuric oxide appears to be formed, and the change 
to manganate is not observed. 

This salt also appears to exert a slight action on pure 
silver, but the few trials I have made have given me 
rather anomalous results, some pieces of silver being 
apparently superficially oxidised, whilst others were not 
acted upon. 

The solution has no action upon copper, not even 
when kept at ioo° C. for several hours. It would be 
interesting to know if this salt has any action on mag¬ 
nesium and thallium, both being metals prone to 
oxidation. 

40, Higlifield Street, Liverpool. 

[Neither aluminium nor magnesium exerts any apparent 

action on dilute permanganate of potassium in the cold. 

After long ebullition a deposit of brown oxide of 

manganese is formed, but the solution is not decolorised 

unless excessively weak. Thallium exerts a more 

powerful action, and, even in the cold, gradually decom¬ 

poses the permanganate.—Ed. C. A7".] 

On the Preparation of Pure Distilled Water, 
by J. Stas. * 

In my “ Recherches surles Rapports Reciproques des Poids 
AtomiquesI showed the means I employed to procure 
pure distilled water for my experiments. The best 
method of destroying volatile organic matter liable to 
become fixed either spontaneously or under the influence 
of the mineral acids, is, as I stated, to pass the vapour 
of water slowly through a long tube of red-hot copper 
bent in a zigzag form, filled with roasted copper turn¬ 
ings, and heated to bright redness in a furnace, and to 
distil a second time the water condensed from this vapour, 
using a platinum refrigerator. This method, which is 
perfect as far as regards the quality of the product, is 
not quite satisfactory when large quantities of pure water 
are wanted, as was the case for my present researches. In 
fact, the passage of the vapour through the red-hot 
copper tube causes a sufficient lowering of the tempe¬ 
rature to prevent the oxide of copper acting upon the 
organic matter, if the current of vapour is a little too 
rapid. It is necessary, therefore, to distil very slowly. 
This inconvenience determined me to find a quicker 
method. This I succeeded in doing by using a mixture 
of manganate and permanganate of potassium to de¬ 
stroy the organic matter. The following is the way 
in which I obtained, by this method, the very con¬ 
siderable quantities of pure water that I required for 
my researches. I prepared manganate of potassium 
by the action of hydrate and chlorate of potassium on 
binoxide of manganese. The pulverised product was 
mixed with the smallest quantity of water necessary 
to dissolve the whole of the manganate formed, and the 
mixture left at rest in a closed vessel. Four or five 
per cent, of the solution, which had become clear and 
of a deep green colour, was added to the water to be 
distilled, and the mixture left to react for four-and- 
twenty hours. I also put in the retort a litre or two 
of a concentrated solution of manganate of potassium, 
with an equal volume of a solution of hydrate of 

* See Chemical News, iv. 207. 
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potassium sufficiently concentrated to give stability to 
the salt and to enable its dilute solution to resist for a 
longer time the action of the heat without decomposing. 
I then filled the retort about eight-tenths full of the 
water which had been acted upon by the manganate of 
potassium, and proceeded to distil it in the usual way. 

When it boiled the fire was slackened to avoid carrying 
over the liquid, which, for some moments, produces a 
somewhat abundant frothing. When this is over the 
water may be boiled freely without any inconvenience. 
After about the first twentieth of the water has passed 
over as vapour, the latter is quite free from organic 
matter, and even from inorganic matter, if the tube is 
furnished with diaphragms for arresting the small drops 
of liquid always carried over by brisk boiling. In this 
way a person used to such distillation may produce at 
once water in which it is impossible to discover the 
slightest trace of organic matter or of the fixed matter 
existing in the retort. Nevertheless, when I required 
water quite free from matter, either fixed or capable of 
becoming so, I took care to submit the water to a fresh 
distillation, taking the precaution of using as refrigerator 
a long platinum tube soldered with gold; generally, also, 
the water, as it was condensed, was used in the washing 
for which it was required. 

I should add that, having sometimes used rain instead 
of spring water to procure pure distilled water from, by 
means of manganate of potassium, I found sensible quan¬ 
tities of ammonia in the condensed water, which proves 
that the manganate does not destroy that base. It is, then, 
indispensable to submit the water to a fresh distillation, 
with some thousandths of monosodic or monopotassic 
sulphate. 

I will not here refer to the properties which pure 
water ought to have, nor to the means of ascertaining 
its purity. I have entered sufficiently upon these sub¬ 
jects in the work mentioned at the beginning of this 
article, to which I refer those who may wish for more 
details on this subject. 

PHARMACY, TOXICOLOGY, &e. 

The New Pharmacopoeia (1867). 

[fourth notice.] 

CARBOLIC acid has a complete set of tests supplied for 
its identification, and as no process is given for making 
it, we presume that the purest commercial acid is con¬ 
sidered trustworthy. Sulphate of atropia, with an officinal 
solution, is a great acquisition to the list of the mydri¬ 
atic remedies, so called from their pupil-dilating powers. 
The value of these topical agents is so undeniable and 
demonstrated so readily, that a perfect series of them is 
greatly to be desired, and the history of them is very 
instructive. Thus, it was found that belladonna caused 
the pupil to dilate, while contraction was induced by 
opium—a topical effect indicative of a general special 
nervous influence. The problem was to separate these, 
and, by the next step in the discovery, the alkaloids of 
the respective drugs were tried. Atropia acted topically 
as a mydriatic, but morphia did not possess a similarly 
local myosotic power. This was the stage reached 
by the last British Pharmacopoeia; two steps further 
have been now taken. Atropia is replaced by the less 
irritating sulphate, and so that series is quite complete; 
the converse series is continued, but not concluded, for 
Calabar bean is now officinal, which has a local pupil¬ 
contracting power without producing constitutional 

effects (as does morphia), and so is the converse of 
atropia. We should have been glad if the group had 
been completed by the introduction of physostigmine 
— the alkaloid itself being slightly, the- sulphate, 
chloride, &c., more readily, soluble in water. 

Apart from this, the alkaloid of Calabar bean has had 
a very searching investigation by foreign physiologists, 
and English authorities on cerebro-spinal disorders 
have used it very extensively. Moreover, it has been 
prepared in a state of purity by many London manu¬ 
facturing firms, that of Messrs. Hopkins and Williams 
being, we believe, one of the first. If these additions 
had been made, we should have had a model group of 
nervous local agents, each counteracting the other—a 
group whose powers are more unequivocal than those of 
any other in pharmacy. For instance, as regards effects— 

Mydriatics. 
Constitutional. Local. 

Belladonna. Belladonna. 

Atropia. Atropia. 

Myosotics. 
Constitutional. Local. 

{ Opium. 

1 Physo- > Physostigma. 
stigma. ) {Physostig-' 
mine. 

Morphia. , 

Physostig¬ 
mine. 

(Acetate ") Sulph. 
of >• of physostig- 

morphia. J mine. 

The bismuth additions are two in number, and we are 
glad of it, for being a dyspeptic remedy, like iron, we 
cannot have too many preparations of it, some of such 
compounds being more easily taken in some conditions, 
and vice versa. 

Iodide of cadmium was first recommended by Dr. 
Garrod to replace iodide of lead in ointment, a favourite 
remedy of some, on the grounds that the former, unlike 
the latter, does not stain the skin yellow, and never 
induces any constitutional symptoms with the same 
therapeutic effect. The Pharmacopoeia Committee, being 
above prejudice, give both ointments. 

Oxalate of cerium has been found specially useful by 
some in cases of obstinate vomiting, but this special 
effect has been quite as frequently denied. 

Citrate of ammonia seems very similar in all respects 
to the acetate, and is restored from the London Pharma¬ 
copoeia 1851. Effervescing solution of potash reappears 
from the Pharmacopoeia of 1836 ; seemingly it has not 
been much missed for thirty years. 

Iodide of sulphur, also, is a revived remedy not used 
internally. The number of lithia preparations has been 
increased in spite of their rapid falling out of use, although 
theoretically they promised so well as solvents for some 
kinds of calculus. 

Thus, then, wre have noted very briefly the general 
features of the new work, alluding chiefly to the novel¬ 
ties. A very great concession is made to the grumblers 
at the last edition by references to the preparations 
which were contained in it, taken either from the 
Dublin, Edinburgh, or London Pharmacopoeia, with 
the name only slightly altered. The names of the first 
edition of the British Pharmacopoeia are in most in¬ 
stances retained, but a note here and there tells us what 
the former name w7as, and in what wray the strength or 
ingredients of mixtui’es, &c., have been altered. 

The publication of the volume at one uniform price is 
positively to be delayed no longer. Many as have been 
the delays, no one will complain if opportunities have 
been taken up to the latest moment of making it an 
authoritative book worthy of the British Medical Council. 
An advertisement has been inserted in the medical 
papers of a speedy issue of copies, and before another 
week has passed the British Pharmacopoeia of 1864 will 
be an authority no more. 
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The present, then, is a fitting time for a short com¬ 
parison of the two editions. The Pharmacopoeia of 1867 
is certainly an honest book. It contains good preparations 
laboriously selected from many sources—from Continental 
works of the kind, but mainly from the London, Edin¬ 
burgh, and Dublin Pharmacopoeias, the French Codex 
slightly, with the edition of 1864 for its basis. It has 
been spoken of favourably on all hands, and its merits 
must be considerable if we may judge from the different 
quarters in which its praises have been proclaimed. All 
say that it is a cheap, good, and practical book. 

But the fact has been forgotten that such a success 
was only possible after a preparation for it, and the way 
was cleared by the 1864 edition—crude, and approved of 
only by its framers. The 1864 edition cost a sum of 
money altogether out of proportion to its value; it was 
incomplete, it contained too many novelties. All this 
may be true, but it is a book that will in future times be 
pointed to with pride as the first national Pharmacopoeia 
in the English language which established a uniform and 
satisfactory system of weights and measures, and was, 
after all, a signal triumph over old prejudices and errors. 
All will be glad of the new edition, but all should try 
and do justice to the old, which remains a monument of 
a critical time in modern medicine. 

Solution of Meconate of Morphia, by WILLIAM 

Procter, Jr. 

The following working process for preparing this solu¬ 
tion is suggested:— 

Take of 
Opium in powder (or dry enough to powder) 5 troy- 

ounces, 
Stronger alcohol (95 per cent.) a pint, 
Distilled water, 
Water, 
Acetate of lead, 
Water of ammonia, of each a sufficient quantity, 
Ingredients for generating sulphuretted hydrogen a 

sufficient quantity. 
Macerate the opium in a pint of water with agitation 

for three days, strain with expression, and again mace¬ 
rate in successive portions of water, a pint each time, 
for twenty-four hours, until four pints have been used 
and the opium sufficiently exhausted. Evaporate the 
liquors carefully to the measure of a pint, filter and add 
solution of acetate of lead until it ceases to produce a 
precipitate. Collect this on a filter, wash it with water 
thoroughly, suspend it in a pint of warm distilled water, 
pass a current of sulphuretted hydrogen through the 
mixture until the lead is entirely precipitated, heat and 
filter the solution of meconic acid that remains, until 
deprived of sulphuretted odour. Meanwhile, take the 
liquid filtered from the lead precipitate (containing the 
morphia, &c.), together with the washings, evaporate 
them at a gentle heat to four fluid ounces; drop in suffi¬ 
cient diluted sulphuric acid to precipitate the oxide of 
lead present, and filter; then mix the filtrate with an 
equal bulk of alcohol, and carefully add the solution of 
ammonia, with agitation, until it remains in slight 
excess, allowing it to rest twenty-four hours that the 
morphia may separate. Collect the impure morphia on 
a filter, wash it with a little water, and dissolve it in 
the hot solution of meconic acid, and filter if necessary, 
washing the filter with a little distilled water. Finally, 
add first sufficient distilled water to the filtrate to make 
it measure three pints, and then the stronger alcohol, 
and mix them. 

Thus made, solution of meconate of morphia has a 
decided bitter taste, but little odour except from the 
alcohol present, and a light reddish-brown colour, vary¬ 
ing in different specimens, and due to adhering colouring 
matter, and especially to contact with oxide of iron 
during preparation in filters or utensils.—American 
Journal of Pharmacy. 

Pharmacy of the late American War. 

Many are the lessons taught by the late civil war in 
America, but we think that its magnitude is altogether 
inappreciable, even by the amount of a national debt in¬ 
curred in such a short. space of time. We propose to 
take another stand-point for estimating this magnitude, 
with the assistance of the lately published proceedings 
of the American Pharmaceutical Association. We must 
premise that, owing to many pressing reasons, chiefly 
from the inferiority of the drugs, and the high price 
charged by the contractors for the army medical service, 
the Government was induced by the Surgeon-General to 
form pharmaceutical laboratories at the commencement of 
the year 1863. Two large laboratories were built, one at 
Philadelphia, the other near New York, and statistics are 
given for the information of all who take interest in 
pharmacy on a large scale. 

Before giving a short notice of this laboratory at Phi¬ 
ladelphia, we must mention that the quantities given 
were used by one of the two belligerent parties during 
about half the time of the war, and issued from one only 
of the two laboratories. 

The quantities of drugs taken and bandages used, 
therefore, during the whole time of the war would cer¬ 
tainly be underrated if those given were multiplied four¬ 
fold. 

The labour at this Philadelphia laboratory was com¬ 
menced by a force of three young ladies, we are told, by 
the manufacture of bedclothes, towels, drawers, and 
shirts. In a short time the work was increased to such an 
extent that seventy-two sewing-machines and some 250 
“ hands ” were pressed into service. 

It is said that a full detail of the internal arrange¬ 
ments and work done would require too much labour, 
from the materials for such a report being so scattered, 
and so they will be for ever lost. We very much regret 
this, as many more pretending reports issued from Ame¬ 
rica do not possess a tithe of the value that such a 
valuable chapter of medical history would possess. 

Attached to the building were a counting-house, ship¬ 
ping, receiving, and packing departments, a glassware 
department, another for tin cases and boxes, washhouse, 
stoppering room, steam boilers and engines, and an 
analytical room. 

For converting the crude drugs into the chemical and 
pharmaceutical products needed, were provided—1st. A 
mill-room for pulverising (coarsely or finely) and dry¬ 
ing. 2nd. A still-room, for the preparations for which 
steam could be used. 3rd. A furnace-room. 4th. An 
ether house. A separate building for the manufacture 
of chloroform and ether. 5th. A filling department in 
which female hands only were engaged, and with which 
the manufacture of isinglass plaster, pills, and bandages 
was connected. 

When the work was commenced, a large stock of sub¬ 
stances afterwards provided from the laboratory, already 
existed ; besides, medical purveyors bought much from 
the market afterwards. So an accurate estimation of what 
was really consumed cannot be given. 
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Of course there was much interested opposition to the 
working of this scheme. 

And now “ to count our gains,” bearing in mind the 
limitations before given. From March, 1863, to Sep¬ 
tember 30, 1865, were actually isssued from the large 
Philadelphia Laboratory of Pharmacy, &c., 2,318,928 
roller bandages, 34,4.65 yards of isinglass plaster, 
“alcohol fortius” 141,436 quarts, precisely 3,175,248 
opium pills, and 1,292,232 pills, containing each three 
grains of sulphate of quinine. 6645 lbs. of opium were 
used in powder, and a quantity of all the following 
drugs was issued, in every case exceeding 10,000 lbs. by 
weight. We arrange them in order of quantities, not to 
serve as an estimate of what drugs were most frequently 
used, for such would be very fallacious, as a dose of 
one compound might be a drachm, of another a few 
grains; but, with this allowed, a fair notion maybe given 
of the general order in the use of the several drugs. 

As might be almost expected from the largeness of 
the dose and general utility, old-fashioned Epsom salts 
carries off the palm. The quantity of sulphate of mag¬ 
nesia used was 62,6x1 lbs.; the next highest number is 
given for linseedmeal—viz., 55,627 lbs.—followed closely 
by simple ointment, 50,097 lbs. These numbers are by 
far the highest; the next to them in order are sinapis 
nigrce pulvis, 31,429 lbs.; syrapus scillce, 29,863 lbs.; 
solution of chlorinated soda, 26,936 lbs.; chloroform, 
25,300 lbs.; spirits of nitrous ether, 21,834 lbs.; and so 
we might prolong the list to some length. 

We may observe, as curiosities of pharmacy, during a 
severe civil war, the issue of 10,594 lbs. of black pepper, 
10,257 lbs. of powdered gum arabic, 14,029 lbs. of copaiba 
balsam, and 3391 lbs. of sulphur. 

Ether in America largely replaces chloroform as an 
anaestlietical remedy, and so we are not unduly sur¬ 
prised at the amount of 16,308 lbs. prepared. 

These figures are rather hard to realise as the require¬ 
ments of a medical department during time of war, for 
little more than two years and a half, from one establish¬ 
ment. We can only give the statistics presented to the 
eminent members of the Pharmaceutical Association of 
America, which has on its roll many of the leading 
medical names of the United States. These wholesale 
results tend to show that at critical times in a nation’s 
history a demand has only to exist for the greatest 
efforts to be made. After the whole of the expenses 
were paid, the saving to the Government was found to 
be 1766,019*91. 

On tlie Estimation of Phosphoric Acid In the 

Presence of Alumina.—M. Knap attempted to 
estimate phosphoric acid in a mineral rich in alumina, by 
the process founded on the non-precipitation of alumina 
and ferric oxide by ammonia in the presence of tartaric 
acid, and obtained no precipitate with sulphate of magnesia, 
although the presence of phosphoric acid was shown by 
molybdic acid. To ascertain the cause of this, the author 
operated on a liquid containing phosphate of alumina, and 
on another containing ferric phosphate ; to them was 
added tartaric acid, then ammonia, and afterwards sulphate 
of magnesia ; that containing phosphate of iron, at once 
gave a precipitate containing ammoniaco-magnesian phos¬ 
phate, whilst the other remained limpid even after several 
days’ exposure in a warm place. Thus the presence of 
alumina renders the estimation of phosphoric acid impos¬ 
sible by the process in question, for it retains this acid, 
even whilst dissolved in an alkaline liquid.—Zeitschrift 
fur Chemie, ii. 151. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, April 24, 1867. 
On the demand presented in the name of the French 
Society of Photography by MM. Kegnault and Peligot, 
the Commission of Coins and Medals has engraved a com¬ 
memorative medal of the discoveries of Niepce and 
Daguerre. One of the dies of these medals is to serve as 
a type for those given as rewards by the Society ; and the 
latter was disposed to engrave at its expense a special 
die for the reverse, when one of the members of the 
Council, M. Hulot, director of the manufactory of postage- 
stamps at the Mint, proposed to engrave it at his own 
expense, and to place it at the disposition of the Society. 
M. Hulot, also, struck with the importance of the labours 
and discoveries of the competitors for the prize of the Duke 
de Luynes, given to M. Poitevin, has offered to have struck 
six great medals, to be given to six of the most worthy 
rivals of the fortunate winner of the prize of 8000 francs. 
The new and brilliant industry of postage stamps which 
he furnishes for the Government have enriched M. Hulot, 
whose generosity increases with his fortune. It is impos¬ 
sible to make a better use of what he has gained by talent 
and energy. 

M. Dubrunfaut has recently made a very important dis¬ 
covery—the presence in Jerusalem artichokes of a large pro¬ 
portion of cane-sugar. This discovery was made ten years 
ago, but it required to be confirmed by new experiments, 
which the illustrious chemist could only make this year. The 
juice of the tubers dug up in September has a vigorous rota¬ 
tory left-handed motion. Under the influence of yea9t it 
acquires an incomplete alcoholic fermentation, takes the 
form of a curded mass, and gives a powdery precipitate of 
well-characterised inuline ; the liquid separated from the 
precipitate, and treated with alcohol, gives a new pre¬ 
cipitate of inuline. The juice of the tubers dug up in 
March or April has a rotatory motion towards the 
right, and gives no precipitate of inuline either spon¬ 
taneously or with alcohol; submitted to fermentation it 
furnishes by distillation the enormous quantity of 8 or 9 
per cent, of concentrated alcohol; and treated with alcohol 
at 920 to 930 to saturation, it gives two products— 1st, 
an alcoholic solution ; 2nd, a gummy precipitate insoluble 
in alcohol, but quite soluble in w*ater. This solution is 
optically neutral, and can undergo an alcoholic transfor¬ 
mation without losing its neutrality. F. Moigno. 

Iridium in Canada.—The Keystone News, March 1, 
says :—“ Mr. Meves, of Madoc, states that iridium exists 
along with the other materials with which gold has 
been found in the Richardson mine. The presence of 
iridium is not mentioned in the reports of Dr. Hunt and 
Mr. Michel; but as Mr. Meves has obtained his specimens 
quite recently, they may have been taken from different 
parts of the vein or “ pocket,” as this deposit has been 
called. Iridium is one of the rare metals, and is of extreme 
hardness. It was found in Californian gold, and its presence 
in the gold coined at the United States mint caused the 
destruction of several valuable dies, and from this led to 
its detection and removal. The same substance is found 
in the gold of the Chaudiere, as also platinum, and an alloy 
of osmium and iridium, named iridosmine. The latter is 
very hard and durable, and is put to a practical use in 
pointing gold pens and in jewelling. Platinum, it need 
scarcely be remarked, is a most valuable metal, and if 
found in the gold region here, as is quite likely, would 
constitute of itself a valuable discovery. We mention this 
to encourage explorers to have their eyes open to other 
things besides gold. Such a tract of country might also be 
expected to supply precious stones, as chalcedony, ame¬ 
thysts, and other varieties of coloured quartz, jaspers, and 
even diamonds.” 



200 Paris Exhibition of i%67 ( Chemical News, 
l April 26, 1867. 

PAEIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

M. Richter, of Friburg, exhibits two ingots of perfectly pure 
indium. This metal, the last of those discovered, is rare 
enough to cost 3 6 fr. the gramme. The two bars weigh about 
500 grammes, and therefore represent a sum of 18,000 fr. 
There is a great resemblance between indium and cadmium, 
especially in their chemical nature; also it is difficult to dis¬ 
tinguish or separate one from the other. The only tangible 
difference is that the oxide of indium is insoluble in am¬ 
monia. Indium is as white as tin or cadmium ; it is volatile, 
and has a peculiar odour ; its spectrum is remarkable for 
its bright indigo line—hence its name. The indium of the 
Paris Exhibition of 1867 is the king of chemical products, 
as thallium was in 1862. But M. Richter has no rival 
claimant for the honour of the discovery of indium, and is 
to have a gold medal. 

Near this case M. Vee exhibits some products altogether 
new—viz., eserine, and the preparations of the calabar 
bean. Eserine, the principal active matter of this bean, 
first eliminated by the above-named gentleman, is a 
crystallisable alkaloid, different from tht physostygmine 
discovered by M. Jobst and Hesse of Stuttgard. A 
hundredth part of a centigramme introduced under the 
eyelids is sufficient to produce a sensible action. M. Y6e 
delivers to the commercial world discs of gelatine con¬ 
taining the twenty-fifth of a milligramme of eserine, 
granules of eserine for internal use, a glycerate of sulphate 
of eserine for collyria, discs of gelatine containing the 
twenty-fifth part of a milligramme of sulphate of atropine, 
in order to produce the dilatation of the pupil—an effect 
opposite to that of discs of eserine. His calcined mag¬ 
nesia, and preparations of magnesia, hydrated magnesia, 
heavy calcined magnesia (produced by burning the hydrate), 
magnesium mixture (a fluid preparation containing a tenth 
of its weight of hydrated magnesia), his effervescing mag¬ 
nesia lemonade, have been well developed in France, 
Austria, and England. 

M. Francis Cerio, owner of the gastronomic establish¬ 
ment at Turin, exhibits a method of preserving meat, flesh 
of all sorts, vegetables and fruits, and in general all sub¬ 
stances usually treated by salt or saltpetre. This is so 
simple and efficacious that we are astonished it was not 
discovered and put in practice earlier. The machine 
consists of a receiver, able to preserve a vacuum when 
closed by a cover also impenetrable to the air. It is 
furnished at the top with two pipes, with stop-cocks 
communicating one with the exhausting machine, the 
other with a vessel containing a solution of common salt 
(with the addition of 2 to 5 per cent, of nitrate of potash 
or saltpetre, if the meat is required to take a high colour). 
The cover being removed, the substance to be preserved 
is inserted ; the vessel is then closed tightly, and the cock 
communicating with the exhauster is opened, and the 
vacuum is made, if possible, down to five millimetres’ 
pressure. The exhausting cock is then shut, and the brine 
cock is opened; the salt liquor is allowed to remain in 
contact with the substance to be preserved for a certain 
time, depending upon its mass, which never exceeds a few 
minutes. The substance is then removed and hung up to 
drain in a well-aired place ; after a few days it is dry, and 
fit for putting in a case for sending off to any distance. 

Let me remark that, in proportion as the expansion 
proceeds, the food to be preserved swells up and increases 
in volume one-third more than its original bulk. It is 
on account of this considerable opening of the pores or 
void spaces that the alimentary substance placed in 
contact with the saline liquors absorbs the necessary 
quantity for its preservation, if not indefinitely, at least long 
enough to warrant its expedition for a long voyage. 

Thus treated, the substance preserved loses absolutely 
none of its nutritive elements—fibrin, albumen, creatin, 

&c. It loses its colour by drying, but the interior pre¬ 
serves the fresh tint, odour, and taste peculiar to it. 
When cooked, it retains very slight traces of salt. I can 
affirm that, by this mode of preparation, the substances 
prepared keep all their natural properties and qualities, 
and are able to replace, without inconvenience, fresh food. 

It may certainly happen that, after having remained for 
some time packed in a case, they may acquire somewhat 
of an odour ; yet this is only superficial, which goes off by 
exposure to air, and disappears entirely by being steeped 
for a few hours in water. I have seen a carp weighing 
5 to 7 kilogrammes that M. Cerio brought from Turin, and 
which was exhibited, among other specimens, at the 
Society of Encouragement at the last sitting. This 
invention presents the following advantages 

1. Immense saving of time, since it requires only a few 
minutes for complete preservation, instead of several days, 
and sometimes months. 

2. The possibility of operating at all times, no matter 
under what atmospheric circumstances, while the ordinary 
salting methods are injuriously affected by certain states 
of pressure and humidity of the air. 

3. Economy of salt and saltpetre in the very great pro¬ 
portion of 80 per cent. 

4. Imperceptible waste of the substance ; whilst under 
ordinary processes the preserved food loses a considerable 
proportion of nutritive element. 

5. Absolutely certain success, whilst the old pro¬ 
cesses give imperfect results. 

6. Preserving food in a degree superior in quality and 
soundness. 

The machines or apparatus of exhaustion, furnished 
with a free piston in the same manner as the air-pumps 
of M. Deleuil, seem to have been specially invented for the 
purpose of rendering possible the practice on a large scale 
of the process of M. Cerio. The inventor declares that 
he is able to deliver any quantity of meat that can be 
henceforth required for either the armies or navies of 
France or England, and that he will prepare it at the 
markets of Italy or France, or at the immensely abundant 
markets of Paraguay, the Pampas, Texas, &c., where meat 
costs almost nothing. His discovery is certainly one of the 
most important of the Exhibition of 1867, and I can warmly 
applaud it. 

In Group VI., Classes 45, 21, is exhibited the apparatus 
for the manufacture of sugar by osmose. This apparatus 
is called the osmogene. In the Mondes of August 11, 
1864, were described some experiments in the factory of 
Courrikres, near Valenciennes, of an osmogene apparatus 
that M. Dubrunfaut, the celebrated French manufacturing 
chemist, had patented in June, 1863, with a view of 
removing, by endosomose or osmose, from molasses or 
juice, the salts which they contain, and which prevented 
the crystallisation of the sugar. 

Now facts have brought to light the real state of the 
process, MM. Camichel and Co., sugar manufacturers and 
distillers, at La Tour-du-Pin, exhibit the results obtained 
during the seasons 1864, 1865, and 1866. 

Each osmogenic apparatus requires a space of im. 35 c. 
height, 1 m. 12 c. long, and 1 m. 32 c. wide, besides the 
height required for the distributing vessels for water and 
molasses. It includes 50 or 60 frames, forming partitions 
one centimetre thick, and containing small bars and cords 
to support the sheets of parchment paper necessary for the 
work. The water frames alternate with those of the 
molasses or syrups. Each frame is pierced by two open¬ 
ings in the interior, giving passage, one to hot water, the 
other to the syrup, so that, from two contiguous partitions, 
water is obtained from one, and syrup from the other. 
The two liquids start from a height of one metre, arrive at 
the base of the apparatus, and ascend, in order to leave 
the higher orifice at a temperature of 70° to 8o° C. They 
can also circulate in a contrary direction. 

The water is introduced and regulated in such a manner 
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as to serve for the degree of refining required. Among 
the results obtained are the following :— 

1 st. The beetroot liquors treated by these apparatus 
having yielded results pure enough to be employed in 
place of water in the melting of raw sugars for refining, 
one can easily understand the advantage of a like substitu¬ 
tion—economy of fuel and direct conversion of the syrup 
into refined sugar, for the greater part of the products of 
the beetroot. 

and. For the syrups of the second drawing the improve¬ 
ment has been more extraordinary ; they have given con¬ 
stantly 8 to 10 per cent, of very fine and good sugar, more 
than the syrups obtained without osmose, and the baking 
is more easy. 

3rd. The syrups of the third drawing, baked without 
being either filtered or reosmosed, put in the cisterns, and 
submitted to the action of the turbine, give products of 
the first quality when taken to the baking oven. 

4th. The syrups of these third drawings osmosed give 
25 per cent, of their weight of excellent sugar by the 
turbine, while those not osmosed only render io or ia per 
cent, of black and pasty sugar. 

5th. Lastly, the molasses of the fourth drawings, 
formerly sent for distillation or used in the manufacture of 
sugar, are treated now by osmose, and yield from x 6 to 18 
per cent, of their weight of sugar, No. io; if they are 
reosmosed, placed in cisterns, and treated at the proper 
moment, as much as io or ia per cent, of good sugar can 
be yet obtained. 

The machinery is stopped every second day for washing 
the interior of the apparatus—first with hydrochloric acid, 
afterwards with a jet of steam, first applied at La Tour-du- 
Pin by the advice of the inventor, M. Dubrunfaut. This 
operation takes about four or five hours. The success of 
the osmogene was not so apparent until the time when 
these regulations were scrupulously followed. The irre¬ 
gularities which nearly discouraged the manufacturers 
were only caused by the want of washing and cleanliness. 

One man and a boy suffice to set a group of apparatus 
at work. All they have to do is to regulate the flow of 
the two liquids by aid of the cocks. The syrups which 
flow into the osmogenes are heated to the boiling point of 
water. The expense in labour, coal, parchment-paper, 
animal black, mechanical labour for taking down and 
setting up the apparatus when it is necessary to change the 
papers, is a fr. per hectolitre, or i fr. 40 c. per 100 kilogs. 
The 100 kilogs., giving at least 25 kilogs. of sugar No. 15, 
require an expenditure of 5 fr. 58 c. per sack, which is a 
small amount, when we take into account that the produce 
is worth from 56 fr. to 57 fr. the sack at market price the 
54 sack (the No. 12), a price which is also very ill remune¬ 
rative to the manufacturer. The latter will have a powerful 
auxiliary in the osmose to compete with the low prices 
which ruin the native sugars. 

Tar, in a thousand different forms, is the pharmaceutical 
preparation now mostly in vogue. M. E. Guyot has made 
a special subject of it, and has reason to be proud of the 
success of his tar liquors prepared in the follo wing manner : 
—Concentrated tar from Norway n kilos., water 20 litres, 
carbonate of soda 1 kilo. ; the whole is then heated in a 
distilling apparatus in a sand bath. He then takes the 
liquor which has not passed over the still, and adds a suf¬ 
ficient quantity of w^ater so as to produce 40 litres of 
liquid. It is then allowed to settle, and the clear part 
poured over into a barrel. The volatile portions obtained 
are then added, and the whole well mixed together for 
some minutes, and left to stand for several days, and then 
filtered. The result thus obtained is a dark brown liquor, 
of a strong aromatic taste, mixing perfectly with water, 
and giving tar water. Thirty-two grammes (one ounce) 
contain one grain of resinous matter. 

Before concluding, I would also point out M. Adrian’s 
cases, which contain an officinal solution of perchloride of 
iron and magnesium, neutral and unalterable, adopted by 

the new French Pharmacopoeia, p. 182; a medicinal col¬ 
lodion, very adhesive and very elastic, entered also into 
the new Codex ; an excellent quality of cucumber oint¬ 
ment, of which eight tons are sold annually; a granulated 
vegetable tar, very easily taken internally, and very effi¬ 
cacious ; a fluid for bronzing iron and steel; a resinous 
powder which enables gold to be applied without difficulty 
to silk, leather, paper, or to tissues in general. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April 18. 

Dr. J. H. Gladstone, F.R.S., Vice-President, in the 
Chair. 

The minutes of the previous meeting were read and con¬ 
firmed, and a long list of donations to the Society’s 
library announced, and acknowledged by a vote of thanks. 
Mr. William Phipson Beale, barrister-at-law, Stone 
Buildings, Lincoln’s Inn, was duly elected a Fellow of 
the Society, but the result of the ballot was adverse to 
the election of another candidate proposed at the same 
time. For the first time were read the names of Mr. 
Robert R. Tatlock, Millhouse, Kyles of Bute; and 
Mr. Walter William Fiddes, gas engineer, Southernhaye, 
Clifton ; and for the second time were read the following : 
Messrs. William Gowland and George Robert Gowland, 
48, High Street, Sheffield ; Mr. John Cargill Brough, 
journalist, 4, Norman Terrace, Stockwell; Mr. Edward 
Packard, jun., manufacturing agricultural chemist, 
Ipswich; Mr. F. W. Peterson, of Her Majesty’s Mint, 
Calcutta, 51, Myddelton Square, London. 

Mr. J. Spillek, read a paper entitled “ Observations on 
the Weathering of Copper Ores.” The speaker quoted 
several authorities in support of the assertion that copper 
pyrites and other sulphide ores of copper undergo a slow 
oxidation on exposure to air and moisture with formation 
of blue vitriol, the conditions favouring this change being 
briefly alluded to. The examples of natural oxidation, to 
which reference was specially made, were instances of the 
conjoint action of water and air upon certain Devonshire 
ores containing mundic, spathic iron, and mica-schist in 
admixture with the copper pyrites. Their assay gave 
from 8 to 9 per cent, of metallic copper, and the examina¬ 
tion further extended to several waste cupriferous 
materials, or “ tailings,” containing between 1 and 3 per 
cent, of the same metal. The ores proper had the following 
average composition :— 

In 100 parts. 
Cupriferous pyrites . . 3 6 to 40 
Spathic iron . . . . 10 ,, 14 
Sand, mica-schist, &c. . . 54 ,, 46 

The “ tailings ” proved to contain, besides sand and schist, 
Cupriferous pyrites . . 3*7 to 12*1 per cent. 
Spathic iron . . . 12*0 ,, 23*9 ,, 

By the action of hydrochloric acid the two last-named 
minerals were separated, and the spathic ore was found 
to contain, as usual, much carbonate of lime, and nearly 
10 per cent, of the carbonate of manganese. 

The watercourse in which the washing and commercial 
preparation of the above-mentioned ores was conducted 
showed no trace of sulphates, and but a very small pro¬ 
portion of mineral constituents—chiefly carbonate of lime 
—when collected above the mines ; but immediately below 
the workings the dissolved impurities were greatly in¬ 
creased—from 4*5 to 15*3 grains per gallon—and there was 
besides much pulverulent copper ore held in suspension. 
The quality and amount of the contaminating ingredients 
varied at different times, but chloride of barium never 
failed to produce with the water an immediate precipitate, 
and the sulphates of copper, iron, manganese, alumina, 
and lime were detected. The cupric salt rose on one 



aio /Chemical News, 
i April 26, 1867. Chemical Society—Academy of Sciences. 

occasion to 1*25 grains per gallon, and the sulphate of 
manganese amounted to i°38 grains ; whilst from a 
depositing pit close to the mines “green vitriol” was 
found in solution to the extent of 5 5 grains per gallon. 
The sandy deposits from the bed of the river likewise con¬ 
tained metalliferous substances having their origin in the 
mines, and which were distinctly visible as shining yellow 
or iridescent particles by the aid of a microscope. Copper 
ore was detected to the amount of 18 grains in the pound 
(avoirdupois) of dried sand at a distance of about one mile 
from the works, and the proportion rose to 97 grains of 
copper pyrites per lb., midway between this point and the 
mines. 

From a consideration of the nature of the metallic salts 
introduced into the stream, Mr. Spiller was led to examine 
more closely the products of oxidation furnished by 
samples of the moist ore after they had remained in his 
possession for upwards of a year, and during that interval 
been subject to the influence of the air, by being preserved 
in bottles covered with a double fold of paper, which per¬ 
mitted of the evaporation of moisture from the contents. 
A specimen of ore which at the date of collection gave up 
to water no appreciable amount of soluble sulphates, and 
certainly no trace of copper, when examined a year after¬ 
wards was found to yield a mixture of sulphates in the 
proportion of 40 grains per lb. of ore. 

In these metallic salts the presence of copper was appa¬ 
rent by its blue colour and other characteristic reactions ; 
and there was much sulphate of manganese, besides a 
small quantity of protosulphate of iron. A sample of the 
refuse mud, collected from the stream near the mines in 
January of last year, and freely exposed to the air during 
an interval of fourteen months, furnished as much as 
64 grains per lb. of a mixture of metallic sulphates upon 
washing with water. The greatest part of this consisted 
of sulphate of manganese, with the corresponding salts of 
copper, iron, and alumina, and a trace of sulphate of lime— 
ingredients identical with those detected in the water after 
it had passed the mines and been contaminated by the 
operation of washing the ores. 

The author said that Mr. Church had been associated 
with him in conducting some of the experiments of recent 
date. That gentleman had also studied the influence of 
various metallic salts upon the growth of meadow grasses 
and other forms of vegetable life. Mr. Spiller exhibited 
samples of the ores and natural products treated of in the 
paper, and concluded his account with the following 
general remarks:— 

From these experimental observations, it follows that 
not only is blue vitriol a product of the action of air and 
moisture upon crude samples of copper pyrites ore, but 
that secondary reactions usually occur in consequence of 
the presence of spathic iron, aluminous schist, and other 
associated minerals, the metallic bases of which become 
converted into sulphates at the expense of an oxidised 
portion of the sulphur contained in the ore. It will be 
necessary to adopt some precautions (the use of chalk or 
lime, for instance) to avert the baneful influence of such 
metallic salts upon land irrigated by, or naturally subject 
to, the overflow from streams thus impregnated with 
mineral poisons. And finally, these experiments disclose 
the existence of vast quantities of waste cupriferous 
material which it would be very desirable to utilise. 

The Chairman moved a vote of thanks to Mr. Spiller 
for his communication, and said that the facts stated had, 
he believed, an interest for several Fellows whom he saw 
in the room. 

Mr. David Forbes said he could corroborate Mr. 
Spiller’s experiences from the results of his own observa¬ 
tion. Some copper ores underwent a very rapid oxidation 
on exposure to air. There was, for instance, a Spanish 
pyrites ore from which the copper could be extracted by 
merely being laid upon an inclined plane, watering occa¬ 
sionally, andjtreating the washings from it with scrap iron 

to effect the reduction of the sulphate formed. It wras 
curious to notice the modified action under some cir¬ 
cumstances in the mine itself, particularly in the formation 
of metallic copper, which sometimes appeared as pseudo- 
morphs with the hexagonal form of arragonite. The 
speaker had satisfied himself of the reality of the occur¬ 
rence of these natural changes by being enabled to repeat 
them in the laboratory. The presence of so much as 
2’9 per cent, of copper in a sample marked “tailings” 
was unusual, and must be taken as evidence of careless 
working, since most Cornish copper ores submitted to 
washing contained originally less than this amount of metal. 

Mr. F. Field had watched the oxidation of copper 
pyrites ore in Chili, and had noticed not only the forma¬ 
tion of considerable amounts of the sulphate, but, under 
the peculiar circumstances of a seashore locality, also 
large quantities of the oxychloride of copper, artificial 
“ atacamite.” In a horizontal flue, or culvert, the sandy 
floor of which was impregnated with sea salt, he found, 
in 1858, no less than 27 cwts. of cupriferous material— 
the result of a single year’s accumulation—and of this 
a large proportion was a mixture of brochantite and 
atacamite. 

Professor A. H. Church wished to add a few words to 
the statement made by Mr. Spiller. The speaker had 
made special experiments with the copper ores in question, 
by placing them in the state of fine powder upon grass 
and other herbage, and keeping them properly moistened 
with water of undoubted purity, and yellow spots were 
formed upon the blades of grass wherever the particles of 
copper pyrites rested, and eventually the whole plot was 
blighted and killed. The effect of sulphate of manganese 
was found to be very prejudicial to vegetation, and the 
sulphate of iron was known to be so. After describing 
the physical features of the locality, and the manner in 
which the meadows were irrigated, Mr. Church stated 
that he had independently traced the copper ore in the 
stream at great distances below the mines ; he had like¬ 
wise satisfied himself regarding the existence of cobalt ; 
but of manganese there was so large an amount that its 
presence could be clearly demonstrated, in a fluid drachm 
of the mine water, by evaporation to dryness and fusion of 
the residue with caustic soda and a little chlorate of 
potash. Mr. Spiller and himself had particularly noticed 
the luxuriant growth of water-weeds in the pure stream 
above the mines, whilst at the workings and everywhere 
below their existence was abruptly terminated, and all the 
fish had disappeared. 

Mr. Spiller was glad to find that his short paper had 
elicited so ample and interesting a discussion. In reply 
to Mr. Forbes he would simply remark that the richest of 
the three samples of “ tailings,” of which analyses had 
been given, formed portion of a considerable deposit which 
might eventually be submitted to a more careful dressing, 
and then worked as an ore. 

A short paper entitled “ Oxidation of the Acids of the 
Lactic Series,” and a preliminary note “ On Limited Oxi¬ 
dation with Alkaline Permanganate,” by Messrs. E. T. 
Chapman and Miles H. Smith, were read by the first- 
named author; and the Secretary also read a paper from 
Dr. F. Grace Calvert, “ On the Presence of Soluble Phos¬ 
phates in Cotton Fibre, Seeds, §c.” 

[Pressure of more important matter compels us to defer 
a report of these communications until next week.] 

The meeting was then adjourned until Thursday, May 2. 

• ACADEMY OF SCIENCES. 

(From our own Correspondent.) 

April 15, 1867. 

MM. Coulvier-Gravier and Chapelas resumed in a note 
their observations of twenty years (1845-1856) on the dis¬ 
placement in the night and morning, and from the east to 
the west, of the resultant of the falling stars, and have laid 
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down the following laws, to which we call the attention 
of M. Schiaparelli:—ist. The displacement of the resul¬ 
tant is greater in proportion to the size of the meteorites. 
2nd. The displacement is not the same at different epochs : 
it is greatest from January i to May i ; the minimum is 
between May i and September i ; its average amount is 
on September i, October 31. 3rd. In January, March, 
and May, the resultants approach nearest to the south and 
south-west, and which constitute bad weather ; from June 
to October the resultants meet towards the east,this being 
theperiodof fine weather ; lastly, in October, November, and 
December, the resultants redescend to the south and south¬ 
west. 4th. The resultants of the red stars and globular 
stars occur between the south and the west, which idea 
leads to the considering of them as forerunners of winds 
and tempests, which always come from that direction. 

M. Delosse presented a coast map of France. 
M. Fizeau returned to the subject of the abnormal con¬ 

tractions and dilatations of iodide of silver. He finds in 
the case of this salt, whether in its amorphous or crystal¬ 
line state, that the action of heat established by him is 
reversed; its dilatation is negative, contracting instead 
of expanding on the increase of temperature. But this 
negative dilatation is not quite the same in the amorphous 
state, in the state of compressed precipitate, as in the crys¬ 
talline state ; —0*00000137 in the first case, —0*00000139 
in the second. 

The Reverend Father Secchi, of the Roman College, 
gave an account of his stellar spectroscope and the different 
spectra of several classes of stars. He explains by the 
differences of temperature, or by the effect of absorption, 
the variation in intensity of certain lines—the line F, for 
example, one of those of hydrogen, which are determined 
by the comparison of the stellar spectra. 

Father Secchi presented also the drawings and figures of 
his meteorograph, an admirable instrument which registers 
automatically the temperature, barometric pressure, the 
amount of water in the atmosphere, the force of the wind, 
&c. ; it is one of the marvels of the Paris Exhibition. The 
reverend savant, lastly, communicated an observation tend¬ 
ing to prove that iron heated to a white heat is transparent. 

April 22. 

Messrs. J. Tyndall, Charles Brooke, and Hirst, of the 
Royal Society of London, were present at this meeting. 

M. Sanson maintained, against the opinion of M. 
d’Arrest, that a teratological accident could not produce 
a new race, and persisted in denying the existence, in 
South America, of a flat-nosed bovine race, called nata or 
niata, and which has disappeared. 

M. Lecoq, of Clermont-Ferrand, corresponding member, 
communicated a curious observation upon the intense 
vibratory motion in the heart of an oloclasia, a very re¬ 
markable alimentary plant, from its great round naked 
roots. The vibrations, from no to 120 per second, are 
communicated to the box, and a little bell attached to the 
plant is set ringing. M. Lecoq asks whether this is not a 
transformation of heat into mechanical motion. 

M. Tresca read a second part of liis researches on the 
flowing of solids through simple or multiple, circular, 
polygonal, and lateral orifices, and described a great 
number of interesting particularities which confirm the 
results of his former experiments, and undoubtedly prove 
that the molecules of substances of the stiffest nature in 
appearance possess the property of moving independently 
generally in parallel directions. The flowing takes place 
in concentric zones or calottes more or less elongated, 
which sometimes are folded together, &c. 

M. A. Milne-Edwards read the resume of a memoir of a 
new family of “Rongeurs," called by him Sophromys 
Imhausii, brought from Aden by M. Imhaus. This little 
animal has lived for two years in the Garden of Acclima- 
tation. It differs much from other known species—by the 
prolongation of the hind legs, which are terminated by 

veritable hands ; by the numerous granulations, regular 
and symmetrical, on top of the head; by the lateral pro¬ 
longation in an arched form of the sinciput, which descends 
on both sides as far as the cheek bones, and other 
differences. 

Mr. Sterry-Hunt, of Quebec, Canada, the celebrated 
geologist, recently elected a Fellow of the Royal Society 
of London, read a paper on the formation of gypsums and 
dolomites. Already, in 1859, he had shown—1. That the 
mutual reaction of bicarbonate of lime and sulphate of 
magnesia gave rise to sulphate of lime and bicarbonate of 
magnesia. 2. That all the carbonates of magnesia arose 
from the decomposition of the primitive silicates, aided by 
atmospheric carbonic acid. 3. That a double anhydrous 
carbonate of lime and magnesia, having the composition 
of dolomite, can be produced by heating slowly, from 1200 
to 150° C., a mixture of lime and hydrated carbonate of 
magnesia. 4. That there are dolomites which contain 
greater or less proportions of magnesia, whether in the 
stale of hydrated carbonate of magnesia or in the state of 
simple hydrate. It is evident, then, that the loss of car¬ 
bonic acid of the solutions of gypsum and bicarbonate of 
magnesia explains the partial decomposition of the former. 

NOTICES OP BOOKS. 

Familiar Lectures on Scientific Subjects. By Sir John F. W. 
Herschel,Bart., K.H., &c. London: AlexanderStrahan, 
56, Ludgate Hill. 1867. 

The reading public hold very generally in high estimation 
such authors as Faraday, Hugh Miller, Prof. Forbes, 
and Sir John Herschel, who, bearing names second to none 
in their respective branches of scientific knowledge, occa¬ 
sionally left all technical language behind them, and 
familiarly introduced to the person of ordinary intelligence 
the latest triumphs of all-conquering science. 

The benefits accruing to science from such familiar 
lectures, as long as they are not too familiar (for science 
has a dignity to maintain), are very great; by their means 
the sphere of scientific interest is enlarged, and listeners 
are not unfrequently converted by them from simple 
admirers to energetic workers in a boundless field. These 
are not the only reasons that might be urged with advan¬ 
tage to the people who continually are talking about a 
little knowledge and its dangers. Familiar lecturers on 
scientific subjects contain in their roll the noblest names 
of the day, whether they appear at St. Martin’s or St. 
James’s Hall, or at working men’s lectures at the School 
of Mines. 

In this roll of heroes there is no more worthy knight 
than Sir John Herschel, and we hope that the essays in 
the volume before us will be placed side by side with the 
“Chemistry of a Candle” for generations yet to come. 
We say essays, for each of the fourteen lectures is perfect 
in itself, and most varied subjects are treated in the 
most diversified manner —e.g., “Hermogenes and Hermione 
discussing Atoms” (Lecture XI.), and Lecture X., a 
critical essay “ On the Yard, the Pendulum, and the 
Metre.” The preface gives us full details of the causes of 
this dissimilarity of matter and treatment. The first 
threeessays, “ On Earthquakes and Volcanoes,” “TheSun,” 
and “ Comets,” appeared in Good Words, being founded 
on lectures given to a village audience in a schoolhouse. 
“ W eather and Weather Prophets,” “ Celestial Measurings 
and Weighings,” “ Light” (Essays IV. to IX.), from the 
same source. Lecture IX. “ On Sensorial Vision,” was 
delivered at the Leeds Literary and Philosophical Society, 
in 1858 ; Lecture X., “ On the Yard, Pendulum, and 
Metre,” to the Astronomical Society of the same town, 
1863 * and- t^ie author remarks with the true spirit of a 
watchful foe, in referring to legislation on the subject, 
“ The agitation in favour of which only sleeps for the 
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present, in the view of allowing the public mind to 
familiarise itself with the idea under a permissive act— 
to be assuredly brought forward again with renewed 
activity, and under a more intense and prolonged pressure 
(to be met by a more concentrated and determined resist¬ 
ance) on no distant occasion.” We never did Sir John 
Herschel the injustice of imagining that he was not 
thoroughly earnest in the matter. The dialogue on atoms, 
so widely known to all readers, appeared some time ago 
in the Fortnightly Revieio for the first time, and was 
followed by the essay on the origin of force. 

The last essay, on target-shooting, is fresh, we believe ; 
it certainly is not a familiar lecture, and a familiar 
lecture-reader, if he began the book at the end, would 
certainly never reach the beginning. The paper im¬ 
mediately preceding it, treating “of the absorption of 
light by coloured media, viewed in connexion with 
the undulatory theory,” is already in part familiar to 
our readers, it being the substance of a paper read 
before the Section of Physics of the British Associa¬ 
tion, at Cambridge, 1853, none of the heat vibration views 
of later date being discussed. This is, we suppose, another 
“familiar lecture,” but we will not quarrel with the title 
of the book, the mass of matter being indeed familiar, 
especially at the outset; but as we go on we progressively 
pass from Good Words to the Fortnightly, thence to local 
scientific societies, afterwards a step further to the Physics 
Section, British Association, till the climax of erudition is 
attained at the end of the book by the estimation of skill in 
target-shooting. It requires a good physical and chemical 
scholar to do justice to this work, as a whole, such is the 
author’s versatility, and so great are his powers of putting 
a thing that seemed most abstruse in the clearest light. 
We shall take further opportunities of noting the details 
of some of the papers of greater interest; at present we 
will notice only the book generally. It forms a handsome 
volume, and is very neatly printed, being the kind of work 
that schoolmasters so like to come across for class prizes, for 
which purpose we can recommend no book more strongly. 

A debt is owed to Sir John Herschel by every philoso¬ 
pher, who has to the present time always been subject to 
some awful quotation or other from Swift as a final answer 
to anything advanced as being a scientific truth; and as 
the adventures in Lilliput, Laputa, and Brobdingnag are 
quite outdone by the discoveries of modern science, a 
little scepticism is allowable. But Swift has never before 
been so thoroughly answered, as far as his attack on the 
Royal Society is concerned, as now, p. 62—“ After all, 
Swift’s idea of extracting sunbeams out of cucumbers, 
which he attributes to his Laputan philosophers, may not 
be so very absurd ; ” for it is the actual identical heat 
which the sun puts into the coal while in form of living 
vegetation, that comes out again when it is burnt as coal 
in our grates and furnaces. 

Swift’s idea may seem strange to us. “ Not more so, at 
least, than some of his other Laputan speculations, such 
as calcining ice into gunpowder, or moving vast locomotive 
masses by magnetism ; both which feats have, in a some¬ 
what altered form of expression, been accomplished (as in 
the explosion of potassium when laid upon ice, and the 
movement of a ship by electro-magnetism); or than his 
plan for writing books by the concourse of accidental 
letters and selection of such combinations as form syl¬ 
lables, words, sentences, &c., which lias a close parallel in 
the learned theories of the existing races of animals by 
natural selection.” 

The style of the essays at once shows the authorship ; and 
the profundity of the scientific remarks made—or, rather, 
the philosophical light by which all things are illumined, 
to be found on every page—becomes at times quite amusing. 
With quotations to illustrate this, we conclude our notice, 
strongly recommending the reader to add to them for 
himself. 

On p. 19 we read, “The earthquake rolls away, and 

industry, that balm which Nature knows how to shed over 
every wound, effaces its traces and festoons its ruins with 
flowers. It seems, no doubt, terrible, awful, perhaps 
harsh, that 20,000 or 30,000 lives should be swept away 
in a moment by a sudden and unforeseen calamity ; but 
we must remember that sooner or later every one of those 
lives must be called for, and it is by no means the most 
sudden end that is the most afflictive.” Such thoughts 
must be a great consolation to the inhabitant of a volcanic 
district, and are certainly quite satisfactory to such as do 
not live in the neighbourhood. Herod might so have 
reasoned with the mothers of the slaughtered innocents. 
A typical case is given, p. 42, at Terra Nova—“ Altogether 
about 40,000 people perished by the earthquakes, and 
some 20,000 more of the epidemic diseases produced by 
want and the effluvia of the dead bodies.” 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Jahrbuch der Kaiserlich-Koniglichen Geologischen Reichs- 
anstalt. October-December, 1866. 

Iv- von Hauer “ On the Solubility of Isomorphous Salts 
and Mixtures of the same ; ” “ On a Pseudnmorph of Chlorite 
after Granite ; ” “Analysis of Tertiary Coals.”—H. Hofer : 
“ Analysis of some Magnesia Roc/cs from Obersteiermark 
—A. Piciiler: “Contributions to the Geognosy of the Tyrol.” 
—A. Fellner : “ Analysis of some Dibasic Rocks from 
Borek Dobrowka, Bohemia.”—A. Gesell : “ Analysis of 
Spathic Iron Ore from Altenberg, near Neuberg.” 

Photographisches Arcliiv. January 19, 1867. 
A. Poitevin : “ Photot/raphs on Paper in Natural 

Colours.”—O. Baratti“ On' Photoplastic.’ ”—W.Crookes 

“ On the Removal of Organic Impurities from Water by 
Permanganate of Silver.”—C. A. Joy “ On Carbolic Acid 
as a Developer;” “ On J. Schnauss’ Sticcinic Acid De¬ 
veloper.”—“ On the Formation of a Photographic Society in 
San Francisco.” 

Le Genie Industriel. February, 1867. 
F. Laumonier : “ An improved Coke Oven.”—R. H. 

Ashton “ On a Method of Producing Pictures similar to 
Woodbury’s Photo-Relief Prints. ” — Chapiseau : “ A 
Method of Manufacturing Artificial Pearls.”—Bigeard : 
“ A new Method of Glazing Roofs.” — Cratin : “ A new 
Thermometer for ascertaining the Temperature of Ray 
Ricks, §c.” — Guenier and Plichon “ On a Method of 
Covering Articles of Grey Cast Iron with a layer of White 
Cast Iron.”—Boutron and Boudet “ On * Hydrotimetryf 
a Process for ascertaining the Purity of Water.” 

March, 1867.—A. Delaware : “ A Method of Dyeing 
and Printing Threads.”—“ An improved Man-Engine in 
use at the Himmel-fahrt Mine, near Freiberg.”—J. C. 
Friedleben “ On the ‘ Gazograph,’ an Automatic Appa¬ 
ratus for Registering and Controlling the Quality of Gas.” 
R. Houdin “ On some new Instruments for Examining 
different parts of the Eye.”—C. Stammer “ On the Extrac¬ 
tion of Sugar from Molasses by means of Sugar-Strontia, 
and Lime.”—Evrard : “ An Improvement in the Use of 
Lime in the Manufacture of Sugar.” 

Annales clu Genie Civil. March, 1867. 
“ On the Calorific Value of French Coals.” — J. Nickles 

“ On the Concentration of Saline Solutions.”—E. Soulie : 
“ Note on the Attempts which have been made to use Petro¬ 
leum as a Steam Fuel.”— Limet “ On a Specimen of Boiler 
Scale, and on some Methods of Preventing its Formation.”— 
Flachat: “ Remarks on the above Paper.”—Farcot ; 
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“ Remarks on the above Paper."—"Riba.il : “ Remarks on 
the above Paper."—H. Tresca : “ Remarks on the above 
Paper."—De Mondesir “ On Wiessnegg's Gas Blowpipe." 
—“ An Account of the Paris Exhibition Building, and of 
the Works in connexion therewith."—Evra.rd “ On the 
Manufacture of Aluminium Bronze."—Brisse : “ A new 
method of Manufacturing Soda.”—'Bertrand : “ A new 
method of Extracting Vegetable Oils." 

Comptes Rendus. March 4, 1867. 

A. W. Hoffmann “ On the Transformation of the Aro¬ 
matic Monamines into Acids, containing a greater Proportion 
of Carbon."—G. Ktrchoff “ On Sun Spots."—Faye: 

“ Remarks on the previous Paper and on the Theory of Solar 
Clouds.”—Berthelot “ On the Changes of Temperature 
which take place in the Mixture of certain Liquids ;" “ On 
some general Conditions which govern Chemical Reactions.”— 
L. Clemandot “ On Glass."—De Laire, C. Girard, and 

Chapoteaut : “ Some Facts relating to Colouring Matters 
obtained from Coal Tar."—E. Reboul “ On the Polymers 
of Valerylene."—A. Eulenberg “ On the Action of Sul¬ 
phate of Quinine on the Nervous System.” 

March n.—Baille “ On the Construction of Lenses for 
Telescopes and other Optical Instruments." — E. Mascart : 
“ Memoir on the same subject; " “ On the Determination of 
the Lengths of the Waves of Light.”—A. Voisin and H. 
Liouville : “ Researches on Curara."—Cahours “ On the 
Compounds of Antimony, Tin, fyc., with the Hydrocarbons of 
the Marsh Gas Series “ On Vapour Densities."—Latller 

“ On the Extraction of Opium from the Poppy."—Debeaux 

“ On Chinese Pharmacy." 
March 18.—Dumas “ On a Specimen of Anthracite 

remarkable for its Hardness.”—H. A. Faye “ On the general 
Character of the Appearances of Shooting Stars ”—U. J. 
Leverrier “ Onthe Eclipse of the Sun of March 9, 1866.” 

—J. Duboscq “ On A. Chevalier's Self-acting ‘ Photo- 
graphometer.' "—W. Schiaparelli “ On the Shooting Stars 
of August and November, and on the Identification of their 
Orbits with those of the Comets of 1862 and 1866.”—L. 
Daniel “ Onthe Transport of Matter by the Voltaic Current 
and by Induction Currents."—H. Debray “ Researches on 
the Dissociation of Solids."—D. Gernez “ On the Influence 
of a Current of Gas on the Decomposition of Bodies.”—P. 
Hatjtefeuille “ On the Action of Heat on Hydriotic Acid." 
—J. Regnault : “ Researches on Thallium Amalgam.”— 
A. Scheurer-Kestner : “ New Researches on the Theory 
of Leblanc s Process of Manufacturing Soda."—Le Guen 

“Onthe Manufacture of Bessemer Steel containing Tungsten." 
—P. Bert “ On the so-called ‘ Period of Excitation ’ which 
occurs during the Inhalation of Ether or Chloroform." 

March 25.—Daubree “ On two large Masses of Meteoric 
Iron from Caille, Maritime Alps, and Charcas, Mexico."— 
Chevreul : “ Observations on a Treatise on Alchemy attri¬ 
buted to Alfonso X."—J. Serra-Carpi “ On the Application 
of the Pendulum to the Determination of Specific Gravity." 
—J. P. Rkvollat : “ Note on Magnetism and Electro-mag¬ 
netism."— Henke “ On the Use of Benzol as a Remedy for 
and Preventive against Cholera."—Deleuil “ On an im¬ 
proved Air and Force Pump.''—Palmieri “ On the Ammo- 
niacal Products found in the Upper Crater of Vesuvius.”— 
Mene : “ Note on a Specimen of Anthracite of great Hard¬ 
ness, mentioned by Dumas at a recent meeting of the 

Academy." 

Tli© Itulimliorft* Coil.—Congress is about to do 
justice to an American inventor, Dr. Charles G. Page, of 
the United States Patent-office, by an act authorising him 
to apply for and receive a patent for his induction appa¬ 
ratus and electric circuit breaker, known as the “ induction 
coil,” the merit of which was awarded by the Emperor of 
France and a French Commission to Ruhmkorff, without 
knowledge of Dr. Page’s invention.—American Artisan. 

NOTICES OF PATENTS. 

2025. Producing Gas for Illuminating Purposes. J. Hamil¬ 
ton, Glasgow. Dated August 6, 1866. 

A method by which the heavier carburetted oils serve as 
a basis for greater illuminating power. 

2026. Improvements in the Manufacture of Carbonates and 
Bicarbonates of Soda and Potash, the Soluble and Insoluble 
Silicates of Soda and Potash, and Muriatic Acid, from 
Chlorides of Sodium and Potassium. W. E. Newton, 

Chancery Lane, London. 
The process begins by the action of nitric acid on the 
sodic and potassic chlorides. At a high temperature the 
nitric acid is replaced by silicic acid, so getting the various 
silicates, the more of the soluble ones the better; the 
nitric acid is recovered and used again, and the silicates 
are in turn decomposed by carbonic acid under strong 
pressure. By stopping at the various stages, the different 
products are obtained. 

2043. Production of Sal-Ammoniac in a Commercial Form. 
P. Spence, Newton Heath, Lancashire. August 8, 
1866. 

The salt will by this method be prepared in compressed 

cakes for economic use. 

2066. Improvement in the Utilisation of Chloride of Man¬ 
ganese Cresidue of Manufacture of Chlorine) in the 
Manufacture of Peroxide of Manganese, Chlorine, and 
Hydrochloric Acid, and in Apparatus for the same. W. 
Clark, Chancery Lane, London. 

By means of the apparatus used, a manufacturer’s 
compound is regained from a waste product, the recovered 
manganese peroxide being used, converted into chloride, 
and again used, ad infinitum. No residue of the manganese 
chloride is left, it is stated. 

2067. Apparatus for Manufacturing Illuminating Gas, and 
producing Bone Black and other valuable Residuum. 
J. T. Ensley, New York, U.S. August n, 1866. 

This abandoned process, which probably would not be 

commercially successful, is applicable for many purposes, 
and would answer were the residuum sufficiently valuable. 
A retort is used with a fire chamber and smoke pipe. A 
chamber is placed in the retort, opening only outwards, to 
receive a charge. A cylinder fits this chamber accurately, 
being open at one end for the charge ; any number of these 
may be provided. When charged the open end of the 
cylinder is closed by a well-fitting cover, held closely 
applied to the cylinder by a pressure screw. From this 
air-tight chamber the gases are carried by a pipe, and are 
purified by a communicating system of vessels, and so pass 
to the gasometer. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

Notices to Proceed. 

3111. T. J. Barron, New York, U.S.A., “A new and 
improved method or process for converting iron into steel 
by the action of certain gases, and for producing gases for 
such purpose.”—November 26, 1866. 

3171. J. T. A. Mallett, Boulevart St. Martin, Paris, 
“ A process and apparatus for producing, jointly or sepa¬ 
rately, oxygen and chlorine from the same chemical 
substance and in the same apparatus.”—December 3, 1866. 

3203. T. J. Chubb, Brooklyn, New York, U.S A,, “An 
improved process and furnace or apparatus for the manu¬ 
facture of steel, or metals having some of the properties of 
steel.”—December 5, 1866. 

3432. G. Payne, Battersea, Surrey, “Improvements in 
the manufacture of soap.”—December 29, 1866. 

378. E. Gorges, Neuiliy, France, “ Improvements in 
preserving meat, poultry, and game.”—February 9, 1867. 
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CORRESPONDENCE. 

Natroborocalcite. 
To the Editor of the Chemical News. 

Sir,—Referring to a paper on Natroborocalcite in the 
last number of the Chemical News, by Professor How, I 
beg leave to remark, in justice to Dr. Kraut, that this 
gentleman has not overlooked Dr. How’s priority in 
reference to his formula for the above-named mineral. He 
has, on the contrary, treated the history of the analysis of 
that mineral so fully that I thought myself excused from 
expatiating on it again. When calling the formula in 
question “Kraut’s formula,” I did not at all mean to con¬ 
test the undoubted claim of Dr. How to have established 
it first in some instances, but I referred to Dr. Kraut’s 
having subsequently endeavoured to prove its general 
validity from many other analyses. He even succeeded, 
in fact, in eliminating some analyses which seemed at first 
to contradict How’s formula. Nevertheless, this has not 
been possible in the case of the sample first analysed by 
me, and then by Dr. Kraut himself, as explained at the 
close of my paper in the Chemical News of February 22, 
1867. I am, &c. G. Lunge, Ph.D. 

South Shields. April 20. 

Reduction of Weighings to a Vacuum. 

To the Editor of the Chemical News. 

Sir,—In your paper on the adjustment of chemical 
weights, published in the last number of the Chemical 

News, you say, “ The value of the weights thus given is 
their weight in air of the ordinary pressure ; it therefore 
becomes necessary to reduce them to what they would be 
worth in a vacuum and in the table you state that the 
1000 grain weight weighs, in vacuo, 1000*1462 grains. 
This I quite understand ; but on turning to Professor 
Stas’s researches on the atomic weights,* I find, where he 
has reduced the weights in air to weights in vacuo, there 
is a slight diminution. For instance, in the table given on 
the page referred to, he says, “ weight of the silver in 
air, 91*4655 grammes; weight of the silver reduced to 
a vacuum, 91*4620 grammes.” How is this to be ac¬ 
counted for ? I am, &c. 

J. Lloyd Smith. 
Dublin, April Zf. 

[The downward pressure which a body exerts when sus¬ 

pended in a fluid, (air or water), is equal to its absolute 

weight, minus the weight of the fluid which it displaces. 

This applies to the weights as well as to the body 

weighed. In vacuo masses of matter exert the maxi¬ 

mum downward pressure. The equation in air is 

-—Weight of body, minus weight of air it displaces 
= weight of weights, minus weight of air they dis¬ 

place. If, therefore, the substance weighed be lighter 

than the weights it is weighed against, the cor¬ 

rection for the vacuum will increase the weight of 

the mass. If, however, the substance weighed be 

heavier than the weights, the correction for the vacuum 

will require a subtraction to be made from the apparent 

weight of the mass in air. On turning to the table 

quoted by our correspondent (Chemical News, iv. 228) 

it will be seen that the vacuum-weight of the silver 

is slightly less than its air-weight, but the vacuum- 

weight of the chloride of silver is greater than its air 

weight. The inference from this is that Professor Stas 

used brass weights, which would be intermediate in 

specific gravity between silver and chloride of silver.— 

Ed. C.N.] 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Silicinm Compounds, some New (Si = 28, 0 = 16). 
—C. Friedel and A. Ladenburg. Wohler and Buff pre¬ 
pared an inflammable silicic chloride by the action of 
clilorhydric acid gas on crystallised silicium, but did not 
obtain it in a state of purity. The authors have repeated 
the experiment, and have isolated SiCl3H, boiling between 
340 and 37°*5, the vapour of which mixed with air ex¬ 
plodes on contact with an ignited bod)^. Chlorine converts 
it into silicic chloride. Bromine does not act on it at the 
ordinary temperature, but at ioo° the mixture becomes 
colourless. Absolute alcohol which has been digested 
with ethylic silicate and distilled reacts with it to form 

\/// 

O 3» 
(soiy 
(C2H5)3 

boiling between 1340 and 13 70, bearing to the inflammable 
chloride the same relation as that existing between ethylic 
silicate and silicic chloride. It differs from ethylic silicate 
by greater inflammability, and by the property of dis¬ 
engaging hydrogen when mixed with alcoholic solution of 
ammonia. If sodium be introduced into it, silicic hydride, 
SiH4,2 volumes, is evolved; the sodium remains bright, and 
the reaction at present is unintelligible. This gas is not 
spontaneously inflammable, at least at ordinary tempera¬ 
tures. SiCl3H in contact with water at o? seems to form 
Si2H203. 

We may compare SiCl3H with CC13H chloroform, 
SiH(C2H50)3 with Williamson’s CH(C2H50)3 tribasic 
ethylic formate, SiH4 with CH4 methylic hydride, and 

SiHO } ® CHO } ^ f°rmic anhydride ? These analo¬ 

gies suggest a convenient nomenclature, silicichloroform, 
tribasic ethylic siliciformate, siliciformic anhydride.— 
{Comptes R. lxiv. 359.) 

Benzylic Bromide (C = 12).— C. Lauth and E. 
Grimaux. Bromtoluol from toluol and bromine {Bull. 
Soc. Chim. Paris, i860, 347) resists potassic acetate, am¬ 
monia, alcoholic solution of potash, and fusing potash. 
Kekule’s benzylic bromide, from benzylic alcohol and 
bromhydric acid, differs, according to his views, from 
bromtoluol, as shown by these formulae : — 

C6H4Br,CH3 C6H6,CH2Br 
Bromtoluol. Benzylic bromide. 

By the action of bromine vapour on toluol vapour, benzylic 
bromide boiling at 2020 is obtained, capable of interchanging 
with potassic acetate to form potassic bromide and benzylic 
acetate, and, like benzylic chloride, when treated with 
nitric acid giving benzoylic hydride. No bromtoluol is 
produced. Beilstein’s view, that by operating on hot 
toluol chlorine or bromine is introduced into the lateral 
chain, and in the cold into the principal chain of carbon 
atoms, is thus confirmed. The authors propose, in like 
manner, to examine xylol (dimethyl-phenyl) and coal-tar 
cumol (trimethyl-phenyl).— {Bull. Soc. Chim. Paris, 1867, 
108.) 

Oxidising* Properties of Benzol Homolog-ues_ 

M. Berthelot. Toluol, like oil of turpentine, when shaken 
with indigo solution, decolorises it. Benzol does the same, 
but very slowly. Cumol, xylol, and styrol are in this 
respect intermediate between toluol and benzol. Naphtha¬ 
lene has no action.—{Bull. Soc. Chim. Paris, 1867, 109.) 

Hydrocarbon.*), Compounds of, witli Potassium 

(C = 6).—M. Berthelot. Coal-tar cumol, and probably 
cymol, acetylene, naphthalene, anthracene, retene, &c., 
and phenyl, form compounds with potassium, and, less 
definitely, with sodium. The properties of all these com¬ 
pounds are nearly identical. To prepare the naphthalene 
compound, potassium is gently fused under naphthalene, 
the black crust removed from the surface of the metal as 
quickly as it forms ; the naphthalene remaining after the 
potassium is entirely converted is dissolved out with * Chemical News, vol. iv. p. 228, &c. 
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benzol; a black powder (CgoRs-^a) remains ; no hydrogen J solution, gives atacamite as a green crystalline powder ; 
is evolved. Water decomposes this compound, writh pro- an ammoniacal solution of cupric sulphate heated to 100 
duction of a hydrocarbon (C20Hl0?) more fusible than 
naphthalene. If the naphthalene and potassium be sur 

with concentrated sodic chloride, deposits all the copper 
as atacamite in a pulverulent crystalline form. The presence 

heated, a red-brown, very sparingly soluble hydrocarbon of alkalic chlorides is indispensable. Basic cupric ca,r- 
is produced, the solution of which presents powerful bonate, sulphate, or phosphate gave no satisfactory result. 
orange fluorescence, recalling Fritzsche’s chrysogene. —(Bull. Soc. Chim. Paris, 1867, 104*) 
Great analogies exist between these compounds and those Hitrotoluol.—A. Kekule. Researches in progress 
resulting from the action of potassium and sodium on show that Jaworsky’s nitrotoluol is the veritable one, and 
chlor- and brom-derivatives of hydrocarbons.—(Bull. Soc. | that the liquid is not isomeric with the crystalline nitro- 
Chim. Paris, 1867, in.) 

Silicic Acid, Isomeric Stalest of (Si = 44*5).—E. 

toluol, but a mixture of this with some other bodies.— 
(Bull. Soc. Chim. Paris, 1867, 105*) 

Fremy. Silicic acid is derived from quartz, metasilicic Benzylic Chloride (C = i2, O — 16).—C. Lauth and 
acid from silicic fluoride. Alkalic silicates differ from the E. Grimaux. Cannizzaro proved the identity of chlorto- 
corresponding metasilicates in their greater tendency to hiol with benzylic chloride. To prepare this body, excess 
crystallise ; they do not, on heating, become insoluble in 
water, as do the metasilicates ; the hydrate separated from 
them by acids becomes, on ignition, insoluble in alkaline 
solutions ; that from the metasilicates being, under similar 
circumstances, easily soluble. Both acids are tribasic, and 

of toluol vapour at no—140 0 is acted on by chlorine; 
the production of higher derivatives appears even then 
unavoidable. Heated for two hours with its weight 
of nitric acid (1 part acid, 10 parts water), benzylic 
chloride gives benzoylic hydride ; or, to avoid secondary 

capable of forming primary, secondary, tertiary, and inter- action of aqua regia produced by chlorhydric acid set free 
mediate salts. Hydrated silicic acid forms, with acids, in the reaction, plumbic nitrate and carbonic dioxide may 
compounds much more stable than the analogous meta- be used. Benzylic chloride boiled with fresh plumbic 
silicic acid compounds. Metasilicates, when treated with oxide gives benzylic alcohol; heated with its equivalent 
excess of alkali, change to silicates. The most easily of potassic phenylate, it gives phenyl-benzyl ether decom- 
crystallisable alkalic silicate is (Si03)2,3Na0,27H0, de- posed by a high temperature, crystallisable, melting at 
scribed by Fritzsche. The type of tertiary silicates is about 40° ; heated to 1150 in sealed tubes with rosaniline 
SiOg^MO ; that of tertiary metasilicates (Si03)3,3M0. or rosanilinic chloride in alcoholic solution, a very fine 
Fremy concurs with Chevreul, who thinks that when a -violet colouring matter insoluble in water is produced, 
hydrated acid is changed by heat to an isomer the change Several treatments with benzylic chloride are necessary. 
is due to an allotropic modification of the anhydride, the 
disengagement of water being a secondary phenomenon.— 
(Comptes R. lxiv. 243.) 

"Valery lene, Hew ^Derivatives of (C = 12).— 
Reboul. The compounds herein described confirm the 

Among the higher chloro derivatives found in the first 
reaction is ehlorobenzol. This explains Beilstein’s for¬ 
merly expressed opinion that ehlorobenzol is dichlorto- 
luol, refuted by Naquetby the preparation in the cold of 
dichlortuol; the relative proportions of these isomers 

former view that valerylene is capable of giving rise to depend probably on the temperature employed. (Bull. 
two series of bodies—a group of unsaturated compounds | £oc. Chim. Paris, 1867, 105-) 
apt to unite with H2,Br2 or HBr, and a group of saturated 
compounds. The bodies described are the monochlor- 

(m ( h 
hydrate C5H8 | dichlorhydrate C5H8 j , monoiod- 

MISCELLANEOUS. 

hydrate, mono- and di-acetates, mono- and di-hydrates. yew College of Science in Dublin.—The follow- 
Although valerylene gives rise to a double series of com- ing paragraph, quoted from the Observer, will interest some 
pounds analogous to those derived by Wurtz from diallyl, of our readers. It will be observed that there are two 
yet the latter does not appear to be homologous with the chemical chairs, one at 300*. and the other at 2001. per 
former, for the differences between the boiling points of 
the hydrocarbons and of their respective derivatives are 
inconsistent with homology.—(Comptes R. lxiv. 284.) 

Ar g-entic Iodide, Bifect of Heat on.—H. Fizeau. 
Former experiments proved that potassic, sodic, ammonic, 

annum. We are given to understand that they are both 
filled up:—“The arrangements of the Lords of Council 
on Education and of the Lords of the Treasury respecting 
an intended new College of Science in Dublin, provide 
for the conversion of what has been known as the Museum 

and argentic chlorides, potassic and argentic bromides, 0f irish Industry into such college. It will have ten 
potassic, mercuric, plumbic, and cadmic iodides, expand professorships, seven of which already exist. The pro- 
more when heated than even zinc or lead (Comptes R. feSsors of applied mathematics, and mechanism, and of 
lxii.); but argentic iodide, fused or crystallised, contracts descriptive geometry, machinery, and surveying, will have 
as its temperature rises. The fused iodide contracts very 400Z.per annum salary,rising to 500^ These are new chairs, 
regularly between — io° and + 70° ; with equal regularity xhe professor of applied chemistry will have 300?. per 
it expands on cooling.— (Comptes R. lxiv. 314.) * - —J : 11 1-‘-* -1 — 

Argentic Iodide, Hole on.—H. Ste.-Claire Deville. 
We are reminded of some singular reactions of iodhydric I subjects as physics, general chemistry, botany, zoology: 
acid and silver. Silver dissolves with disengagement of geology, mineralogy and mining, and agriculture, at 
hydrogen in iodhydric acid solution with production of 
IH,IAg crystallisable, a solution of which, in contact 
with silver leaf and air, deposits crystals of argentic 
iodide. Argentic chloride is decomposed with great evolu 
tion of heat by iodhydric acid solution, chlorhydric acid 
being evolved. Silver leaf immersed in mercuric iodide 
vapour combines with iodine, and mercury is liberated 
Recent determinations prove that amorphous argentic 
iodide is more dense than fused iodide, and that fused 

salaries of 200?. per annum. The government of the 
college will be vested in a council of professors and a dean 
of faculty. The secretary of the present committee of 
lecturers will be secretary to the Council, at 400^ a year; 
and the curator of the museum will be librarian also, at 
300J. per annum. There will be nine royal exhibitions of 
501. each, tenable for three years, three becoming vacant 
each year. Sir Robert Kane’s office as Director of the 
Museum of Irish Industry is abolished, and he gets no 

iodide is more dense than crystallised iodide.—(Comptes R. new office in the College, their lordships regretting that 
lxiv. 323.) 

Atacamite, Artificial.—-H. Debray. Tribasic cupric 
nitrate heated to 200° with concentrated sodic chloride 

there is no one of them which they could offer to a person 
of his eminence. The total expenditure upon the Irish 
College of Science will be about 7000?. a year.” 
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IB is an at tit.—A discovery has recently been made in 
South Australia of a lode of bismuth, samples of the 
metal being now to be seen at the Melbourne Exchange, 
to which place it has been sent from the neighbouring 
colony. This metal is very valuable if found in quantity, 
and it is stated that the lode discovered contains abundance 
of rich stuff, but, being situated about 200 miles in the 
interior, some serious difficulties in the cost of carriage 
have been encountered. Trouble was also experienced in 
getting the metal smelted, but a quantity of it was sent to 
England in ingots a few days ago, and it is expected the 
supply will be kept up.—Melbourne Age. 

Pure Caustic Soda.—We have received from the 
Magnesium Metal Company, Manchester, a specimen of 
the fused hydrate of sodium which they advertise as 
prepared from metallic sodium. It appears to deserve the 
title “ chemically pure.” It dissolves in water, leaving no 
residue. The solution, acidified with nitric acid, gives no 
turbidity with silver or barium salts ; hydrochloric acid 
produces only a barely perceptible effervescence when 
added to the alkaline liquid, and on evaporation to dryness, 
and ignition, the chloride of sodium dissolves in water, 
leaving no residue whatever. Special tests show the 
absence of phosphoric acid and alumina. 

Priestley Commemoration.—At the commence¬ 
ment of this month the scientific people of Birmingham 
assembled to do honour to the memory of this great 
philosopher, in whom they possess a special interest, from 
the fact of most of his discoveries having been made, and 
most of his works published, in that town. They acknow¬ 
ledge also the disgrace that their unworthy treatment of 
him is to the town. Dr. Priestley was appointed to the 
pastorship of the New Meeting at Birmingham, with the 
stipulation that his week should be allowed for scientific 
research, ministerial duties being reserved for Sundays 
only. The chairman, on this occasion, remarked that the 
worthy doctor’s personal habits were peculiar, for he “ rose 
at 6 o’clock in the morning, breakfasted at 8, dined at i, 
took tea in the evening, and afterwards enjoyed himself 
amongst one of the happiest families,” &c.—truly a most 
eccentric character he must have been! With such 
interesting details a memoir so called was filled up. A 
just tribute was paid to the Lunar Club, to which Priest¬ 
ley, Watt, Boulton, Galton, Darwin, and Baskerville 
belonged—a worthy association of great names. It would 
be well if such clubs existed now in the various large cities 
of GreatBritain, independently of societies and associations. 
At the conclusion of the proceedings it was resolved 
“ That it was desirable that there should be a public 
memorial (to be called the Priestley Memorial), and that 
the council be respectfully requested to consider the best 
means of securing the same.” May this not prove an 
early April resolution ! We learn, too, that there was also 
an interesting collection of Priestley’s relics exhibited. 
The laboratory of Priestley still exists in Birmingham : the 
restoration and preservation of this would be a very 
graceful and fitting memorial. 

meeting's for the Weeh. 

Tuesday, April 30. 
Boyal Institution, 3 p.m. Professor Blackie “ On Plato.*’ 

Wednesday, May 1. 
Boyal Institution, 2 p.m. Annual meeting. 

Thursday, May 2. 
Boyal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.** 

Friday, May 3. 
Boyal Institution, 8 p.m. Professor Blackie “ On the 

Music of Speech in the Greek and Latin Languages.** 

Saturday, May 4.. 
Boyal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.** 

A SUGGESTION TO MANUFACTURERS AND 
INVESTORS. 

Those who read advertisements must often be struck by 
observing that, while one person advertises for something 
of which he stands urgently in need, another advertiser 
often offers for sale, in the same column, precisely what 
advertiser No. 1 is trying to obtain. In a similar 
way it is continually found that a manufacturer is in 
want of a process that some cheinist ivishes to dispose 
of. It also often happens that a difficulty is found in 
carrying out some manufacture which could easily be over¬ 
come by a short investigation by a competent chemist, and, 
indeed, in many cases a difficulty which appears insuper¬ 
able to the manufacturer would prove a mere bagatelle to 
the chemist. 

Impressed with this idea, we wish to call the attention of 
manufacturers and others to the ease with which they may 
place themselves in communication with scientific men by 
the simple means of for tear ding their wants to us under 
the form of “ Notes and Queries.” 

We propose, therefore, if supported by our readers, to insert 
without charge, but of course briefly, and in the form of 
queries, the essential points of any letters of inquiry which 
may be sent to us. 

In many cases it is evident that the answers may be published 
for the benefit of the public generally ; in other instances 
the querist may be placed in communication with the 
chemist or inventor who has the required information to 
impart. 

The plan thus briefly indicated may also be made to include 
announcements by inventors of processes or discoveries they 
may wish to dispose of. 

It is, of course, to be distinctly understood that the Editor 
of this journal does not in any way vouch for the 
correctness of the information given, nor for the good 
faith of his correspondents. 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor, 

and. Advertisements and Business Communications to the Publisher, at 
the Office, r, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

An Ignorant Student.—L. Mond.—In onr next. 
A Subscriber.—Magnesian limestone or dolomite occurs in beds of 

considerable thickness and great extent in the north of England. It 
is also met with in the Isle of Man and in Fifeshire. 

S. G. Melbourne.—The little modifications and improvements you 
refer to have been in contemplation for some time, and will in all 
probability be commenced with our next volume. A series of articles 
on the other subject of inquiry are now in preparation by the first 
English authority, and will shortly appear in the Chemical News. 

Standard Thermometers.—We have received several communications 
on this subject, but in its present form we think the discussion has 
proceeded far enough. The subject, however, is one of considerable 
importance to chemists, and it is far from our desire to close our 
pages to it. If any manufacturer or experimentalist will communicate 
the results of experiments, we shall be glad to give them publicity; 
but a statement of opinions insufficiently supported by facts has 
ceased to possess interest. 

A Dyer.—No satisfactory results have been obtained in depositing 
gold from its solutions upon fibrous matters. One of the most 
promising methods consists in saturating the fibre with solution of 
chloride of gold, and then exposing it to phosphuretted hydrogen 
gas, by which the metallic lustre is developed. The result is, however, 
too irregular to be of use. 

J. Y. S. has lined a cistern with hydraulic lime cement, and fancies 
that the water has been rendered considerably “harder” by its action 
on the cement; he wishes to know of a remedy. We would suggest 
that the whole of the inside of the cistern be washed over with a 
solution of silicate of soda, and allowed to dry thoroughly before the 
water is put in. Carbonate of sod 1 and the excess of silicate will 
impregnate the water at first, but this will last for a few days only. 

Communications have been received from D. Wilkinson, J. B. 
Dancer, S. Mellor, W. Bywater, Subscriber (Perth), W. F. Barrett 
(two communications), J. Browning, J. F. Shaw; Belding, Keith, and 
Co. ; D. Waldie, Sydney Gibbons, Dr. Adriani, Rev. B. W. Gibsone, 
J. Sylvester (with enclosure), J. Robinson, Dr. Lunge, W. B. Giles, 
J. Hargreaves, M. J. Stark (with enclosure), Robertson and Scott 
(with enclosure), J. Jeffery, W. H. Leigh. 

Books Received.—Ophthalmic Review*; Journal of Materia Medica; 
Moniteur Scientifique ; Photographs of Eminent Medical Men, No. 2, 
vol. ii,; La Manifattura Ginori a Doccia. 
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ENGLISH DISCOVERERS AND FRENCH 
ACADEMICIANS. 

A COMMUNICATION on the estimation of copper, from 
M. de la Follye, was recently brought before the French 
Academy by M. Pelouze. The author says that, in 
attempting to estimate copper by Pelouze’s process (pre¬ 
cipitation by a standard solution of sulphide of sodium), 
be met with certain difficulties which led him to try 
another process, and he ultimately decided upon adding 
a standard solution of cyanide of potassium to an ammo- 
niacal solution of the copper which was to be determined. 
M. de la Follye calls this “ only a modification of the 
excellent method of that eminent chemist,” Pelouze; 
and as that eminent chemist himself presented the paper, 
we may assume that he admitted the substantial accu¬ 
racy of the statement. 

"We are so accustomed to see English discoveries re¬ 
discovered by French chemists and brought before the 
Academy of Sciences as undoubted novelties, that in 
general we refrain from drawing attention to this unfair¬ 
ness. It appears to be one of the stages through which 
an English discovery must pass before it obtains Conti¬ 
nental recognition; but for several reasons we cannot 
allow this instance to pass over without animadversion. 
Every chemist will at once perceive that the new pro¬ 
cess of M. de la Follye is absolutely identical with that 
of Henry Parkes, published in the Mining Journal in 
1851. Owing to its neatness, convenience, and general 
accuracy, it has become almost universally employed in 
the commercial analysis of copper ores, and we venture 
to say that there is scarcely a laboratory in Europe in 
which Parkes’s process has not been more or less used. 
In all standard works on analysis, English and German, 
Parkes’s process stands side by side with Pelouze’s pro¬ 
cess; and were it not that an English writer generally 
remarkable for his literary accuracy has appeared to 
acquiesce in M. de la Follye’s pretensions, we should say 
that it was utterly inconceivable how any chemist could 
venture to publish so old and well-known a process as 
original. 

We are glad to see that this discreditable attempt at 
appropriating Henry Parkes’s well-earned laurels has 
met with an indignant protest from E. F. Diirre, of 
Berlin, in the Berg, und Huttenmannische Zeitung 
for March 22. He says that there is “ nothing rare in 
their Western neighbours ignoring foreign merit alto¬ 
gether; but in such a case as this, when a well-known 
process is brought, as a new discovery, before an im¬ 
portant learned Society, by a man of wide-spread 
reputation and acknowledged ability, it becomes the 
duty of every one not to content himself with the mere 
rectification of the error, but to enter a loud protest against 
such a claim.” 

After pointing out * the utter groundlessness of MM. 
de la Follye’s and Pelouze’s pretensions, Herr Durre 
concludes by saying that it is necessary that this circum¬ 
stance be rightly appreciated, to show how cautious one 
must be in respect to a French communication, even 
when it is brought before the Academy of Sciences by 
one of its members. 

SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Determination of Soda in the Assay of Potashes, 
by M. Graeger. 

Commercial potashes generally contain soda. To de¬ 
termine the proportion by volumetric assay, we must 
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know the quantity of pure alkaline carbonates contained 
in the substance to be assayed. For this object the 
author dissolves 6*911 grammes of the potash to be 
assayed in 100 c.c. of water, weighs the insoluble por¬ 
tion, and determines in one part of the solution the 
quantity of chlorine (chloride of potassium), in another 
the quantity of sulphuric acid (sulphate of potash), de¬ 
terminations which may be made with standard solu¬ 
tions. The estimation of the alkalies is effected on 10 c.c. 
of the solution by means of normal nitric acid; and from 
the quantity of acid added the relation of soda to potash 
may be calculated, as the total quantity of alkaline 
carbonates is known by subtracting from the total weight 
of substance taken the weight of the insoluble matter of 
the chloride and sulphate of potash. 

To assist in the employment of this method, the author 
has drawn up a table giving the amounts of carbonate 
of potash and carbonate of soda corresponding to the 
quantity of normal nitric acid necessarj* for their satu¬ 
ration :— 

ko,co2. 
Grammes. 

Na0,C02. 
Grammes. 

no5. 
c.c. 

1 *00 + 0.00 require 14*47 
°*95 + 0*05 9 9 14*69 
0*90 + 0*10 99 14*92 
0*85 + 0*15 9 9 i5'!4 
o’8o + 0*20 99 J5-3S 
o*75 + 0*25 9 y i5*57 
0*70 + 0*30 9 9 i5‘79 
0*65 + °*35 9 9 16*01 
0*60 + 0*40 99 16*23 
o’55 + 0*45 99 16*45 
0*50 + 0*50 99 16*67 
°*45 + °'55 99 16 ‘89 
0*40 + o*6o 99 17*11 
°’35 + 0*65 99 17-33 
0*30 + 0*70 9 9 17*55 
0*25 + °'7S 9 9 17*76 
0*20 + o*8o 99 *7*97 
0*15 + 0*85 99 18 ‘19 
0*10 + 0*90 99 18*40 
0*05 + °'95 9 9 18*62 
0*00 + 1 *00 99 18*84 

If, for example, it is found that the crude potash taken 
contained 5*1134 grammes of pure alkaline carbonate, 
and it required 79 c.c. of normal nitric acid, the proportion 
5*1134: i*o : : 79 c.c. : x will give the quantity of normal 
acid (x = 15*45 c.c.) which one gramme would have 
required, and 011 reference to the above table it is found 
that 15*45 c.c. of normal acid correspond to 0*22 of car¬ 
bonate of soda and 0*78 of carbonate of potash, or 78 per 
cent. — Journal fur pralctische Chemie, t. xcvii. p. 496 
(1866), No. 8. 

On the Preparation of Pure Chloride of Ammonium, 
by J. S. Stas. 

{Continued from, page 194.) 

XII. Chloride of Ammonium obtained by means 

of the Ammonia produced by the Reduction of 

Nitrite of Potassium.—To procure nitrite of potas¬ 
sium, I had recourse to Stromeyer’s process. I heated 
to redness one kilogramme of nitre with four kilo¬ 
grammes of lead in a small cast-iron crucible. When 
the vivid incandescence which at first ensued was over, 
and the mixture sufficiently cooled, I washed it in boil¬ 
ing water. I then, by means of a solution of hydro¬ 
sulphate of potassium, eliminated the lead from the 
solution of nitrite. After removing the sulphide of lead 
and concentrating the remaining solution, 1 added fifteen 
litres of a solution of caustic potash of a specific gravity 
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of 1*250. This mixture was poured into a globe of a 
capacity of twenty-five litres, placed in a sand-bath, 
and which contained a mixture of three kilogrammes 
and a half of granulated zinc, deprived of its carbon by 
fusion with a mixture of carbonate of soda and nitre* 
and a kilogramme and a half of iron, which, after having 
been oxidised by calcination in contact with air, had been 
reduced by hydrogen. 

The globe communicated, through a large bent tube, 
with an arrangement for washing and condensing the 
ammonia to be produced. This arrangement consisted 
of—1st, a large tubulated retort placed upon a furnace 
and containing a certain quantity of pure water, into 
which the tube coming from the globe was plunged ; 
2nd, a large Woulff’s flask with three tubes containing 
half a litre of pure water; 3rd, a Woulff’s flask contain¬ 
ing water acidulated with hydrochloric acid, for the 
purpose of retaining the ammonia carried over by the 
current of hydrogen, which is produced very freely 
when the reduction of the nitrite takes place and the 
liquid in the globe is boiled. 

Before distilling the liquid in the globe, I allowed the 
materials to react during seventy-two hours, so as to 
reduce as completely as possible the nitrite of potassium 
into ammonia and oxide of potassium and zinc. After 
this I boiled the liquid gently for two hours, keeping 
the water boiling in the retort and cooling that con¬ 
tained in the large Woulff’s flask intended for the con¬ 
densation of the ammonia. 

It is indispensable to boil the liquid contained in the 
globe very gently, as it bubbles up violently by the dis¬ 
engagement of the hydrogen at a high temperature. I 
recommend chemists who wish to procure absolutely pure 
ammonia by this means to distil the liquid decanted from 
the mixture of zinc and iron. As I ascertained in a sub¬ 
sequent trial, after the reduction of the nitrite into 
ammonia has taken place, the decanted liquid may be 
distilled without the least difficulty. 

The ammoniacal solution produced smells exactly 
similar to the ammonia extracted from chloride of 
ammonium treated with aqua regia, or from sulphate 
of ammonium treated while hot with a mixture of sul¬ 
phuric and nitric acids. 

These three ammonias, though identical with each 
other, differed very considerably as to smell from the 
pure ammonia obtained from commercial chloride or sul¬ 
phate of ammonium, both of which contain compound 
ammonias, that give it a disagreeable smell, whilst the 
smell of pure ammonia is simply pungent.' I have 
already mentioned these facts in my previous work on 
the same subject. 

To transform the dissolved ammonia into chloride, I 
passed through the solution a current of pure hydro¬ 
chloric acid until the liquid was nearly saturated. I 
then evaporated the saline liquid on a water-bath, and 
finished drying it on a stove. This chloride of ammonium 
was of a dazzling whiteness. I proceeded to sublime it 
in a large platinum retort purified at a red heat with 
chloride of ammonium. To exclude the air from the 
retort, I passed through it, during the volatilisation, a 
very slight current of dry ammonia. This precaution 
is absolutely indispensable, since, in the presence of air 
and of heated platinum, the vapour of sal ammoniac 
will readily produce nitric acid and afterwards chlorine. 

The volatilised chloride of ammonium covered the 

* Zinc may be deprived of carbon by fusion with 5 per cent, of its 
weight of litharge. The alloy of zinc and lead thus produced is as 
effectual in reducing nitrite of potassium in the presence of iron as 
pure zinc. In the presence of dilute sulphuric and hydrochloric 
acids, it disengages hydrogen with great facility. 

upper portion of the head of the retort, in the form of a 
compact, crystalline, colourless, transparent ring half a 
centimetre thick, whilst the head and neck were filled 
with chloride of ammonium, as a fine dust of a dazzling 
whiteness. Both exhaled a strong ammoniacal smell. 

Before being used to determine the proportional ratios, 
the compact and the powdered chloride were heated in 
the same apparatus in which they were weighed, until 
they gave off vapours of sal ammoniac, so as to eliminate 
the last traces of condensed ammonia. 

Preservation of Sulphuretted Hydrogen Solution in the 
Laboratory. 

At the last meeting of the Pharmaceutical Society of 
Paris, M. Lepage, of Gisors, brought forward a process 
which he has adopted for preserving solutions of sul¬ 
phuretted hydrogen. All chemists know that this useful 
reagent cannot be preserved long in aqueous solution. 
The author has adopted for some years an artifice which 
enables sulphuretted hydrogen solution to be kept for 
twelve or fifteen months with scarcely any loss of 
strength. Instead of using water, he saturates a mix¬ 
ture of equal parts of pure glycerin and water with 
sulphuretted hydrogen gas, and uses it in the ordinary 
manner. None of the reactions are interfered with in 
the least, whilst the solution possesses almost perfect 
stability. The dilute glycerin dissolves less gas than 
distilled water will; representing the solubility in the 
latter liquid by 100, that in the former will be 60. 

Glycerin likewise prevents solution of sulphide of 
ammonium from becoming coloured, and M. Lepage 
believes that it has a similar action on the sulphides of 
potassium and sodium. 

TECHNICAL CHEMISTRY. 

On the Discovery of Sulphate of Strontium in Upper 
Silesia, and its Application in Agriculture, by Geo. 
Lunge, Ph.D.* 

The following fact may not be quite uninteresting to 
such of the readers of this journal as work in agricul¬ 
tural chemistry. In a locality in Upper Silesia there is 
found a stratum of an earthy mass, similar in colour to 
chalk, but crystalline under the microscope, which had 
been taken by the farmers of the neighbourhood for a 
kind of marl containing gypsum. Many hundred tons 
of it have been used for years as a manure, and with 
the best success. Quite lately Professor Krocker, of 
Proskan, got a sample of this mass, and found it to con¬ 
tain— 

Per cent. 
36*00 
46’57 

1 *80 
1 *6o 
0*50 
0*25 
1 *40 
0*10 

2*10 

3 *60 
4*28 
1 *8o 

100*00 
The mineral is, then, essentially sulphate of strontia, 

* Communicated by the author. 

Sulphuric anhydride . 
Strontia .... 
Lime ..... 
Magnesia .... 
Potassa .... 
Chloride of sodium 
Carbonic anhydride . 
Phosphoric anhydride. 
Silicic anhydride 
Alumina and ferric oxide . 
Clay, sand.... 
Moisture and organic substances 
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and it is remarkable that it has proved of some value as 
a manure, notwithstanding the very slight solubility of 
that body, and although it cannot be supposed that 
strontium can absolutely substitute calcium in the 
plants. 

On the Waste of Materials in the Alkali Manufacture, 
by James Hargreaves.* 

In the manufacture of carbonate and hydrate of soda 
from its sulphate there is a very considerable loss of 
material, which renders the actual produce very consider¬ 
ably less than is indicated by theory. This loss of course 
varies in different manufactories, according as care and 
skill are exercised to reduce it, or the work is carried on 
carelessly and at haphazard. The reduction of this loss 
is not only of individual, but of national importance, 
inasmuch as the glass, soap, paper, and other manufac¬ 
tures having the most immediate influence on civilisation 
and comfort, depend for their existence and extension on 
a large and cheap supply of this alkali. The usual 
method of estimating the alkali produced from the crude 
sulphate of soda or “salt cake” is to multiply the 
weight of soda ash produced from every 100 tons of salt 
cake by the percentage of alkali contained in it, and 
divide these integers by some standard number—say, 48, 
50, or 52, which gives the number of tons of ash of the 
standard strength from each 100 tons of salt cake used. 
Theoretically, 100 tons of salt cake containing 96 per 
cent, of sulphate of soda, or 42 per cent, of the base, 
should produce 84 tons of soda ash of 50 per cent. The 
following list of practical results shows how different 
manufacturers fall short of the theoretical yield :— 
Ash from 100 parts of 

salt cake. 

Soda-ash 

Standard per- Equal to alkali Total los8 

centage of ash. produced per cent, per cent 

75 50 37 *5 10*72 
70 5* 36-4 13*44 
70 50 35'o 16*66 
66*66 52 34’67 17-46 
70 48 33*6 20’00 
66-66 50 33 '33 20-65 
57‘5 60 34*5 17-86 
55 60 3 3*o 21 "20 
5° 60 30*0 *8\57 

Caustic soda 

The sources of this loss are as follows :• 
1. By soda salts carried mechanically into the 

flues and chimney. — I am not aware that any 
attempts have ever been made to ascertain the quantity 
thus carried away, but it must be very considerable, 
more than is generally suspected. Where salting pans 
are used, and the hot gases from the black-ash furnace 
are passed over the crude soda solution to partially car¬ 
bonate and dry it to “ salts,’- this salt and the “ red 
liquor ” drawn along with it generally contain from 
0*25 to 1 part of sulphate of soda to every 100 parts of 
available alkali, more than is contained in the crude 
soda liquor when run into the pan; the proportion vary¬ 
ing with the elevation of the furnace bed, the intensity 
of the draught, and the mechanical division of the sul¬ 
phate. But this does not represent the whole of the 
sulphate thus carried away unutilised, the finer particles 
being carried beyond the pan into the flues and chimney. 
In the 4 finishing furnace,” where the “black-ash salt” 
is heated to dull redness, to expel water, burn out car¬ 
bonaceous matters, and oxidise the sulphide of sodium 
present, converting it into sulphate of soda, there is 
also a small quantity carried away in this manner, as is 
shown by the glazing of the bricks and deposit of alka¬ 
line dust in the flues. 

2. By volatilisation of sodium salts.—A more 
considerable loss of material is sustained by the volatili¬ 
sation of sodium, principally as sulphide and carbonate. 
The workman generally prefers to work with his furnace 
very hot, so as to get out his complement of “ balls ” as 
soon and with as little labour as possible. The tem¬ 
perature of the furnace is generally below the boiling 
point of any of the sodium salts present, but when a 
rapid current of hot gas is passing over and given off 
from the materials, these salts are absorbed and carried 
off as vapour, the action of the hot gas in this case being 
analogous to that of a current of air in drying up water 
or other volatile fluids when far below their boiling- 
points. When the door of the lower bed of the furnace 
is opened while the temperature is high, a white cloud, 
containing sulphate and carbonate of soda, may be seen 
rising from the bed. The sulphate is produced by the 
oxidation of volatilised sulphide, in consequence of the 
in-rush of cold air through the door, which at once 
oxidises the sulphide and condenses the alkaline vapours 
by reduction of temperature. The practical difficulties 
of the work have so far prevented the estimation of this 
and the former sources of loss, but comparison of the 
materials put into and drawn from the furnace leave no 
doubt that it is very considerable, and varying with the 
temperature at which the furnace is worked. There is 
no advantage except that of saving labour and time to 
the workman in having the temperature higher than is 
necessary to reduce the sulphate of soda, and cause the 
sulphide of sodium and carbonate of lime to react on 
each other. When the temperature is maintained too 
high, there is not only a great loss by volatilisation, but 
the increased quantity of fuel used for the purpose is 
thrown away, the furnace is prematurely worn out, and 
there is formed at very high temperatures an allotropic 
sulphide of sodium, which does not react on the lime 
present in the charge. 

3. By combination of soda with the materials 

of the furnace.—This is another, but comparatively 
small, source of loss. The bricks, &c., taken from the 
furnace while undergoing repair hold in combination a 
considerable amount of soda, being in some pieces 6 per 
cent, and upwards, but in an insoluble condition, and 
therefore unavailable. The fused sodium salts which 
have filtered into the interstices of the furnace are also 
of no practical utility. 

4. By the formation of insoluble compounds of 

soda, which, by rendering impossible the extraction of 
the alkali by lixiviation, still further diminishes the 
yield. The small coal, which is used as a reducing agent, 
invariably contains more or less ash, varying from 1*5 to 
8 per cent. Of this ash silica and alumina form a large 
proportion, seldom less than 80 per cent, of the whole. 
The salt cake contains from 0*12 to 0*5 per cent, of 
silica and alumina, and the limestone from 0*2 to 3 per 
cent. These form with soda a compound silicate, which 
is sparingly soluble in a solution of caustic soda and sul¬ 
phide of sodium. When the crude soda solution is oxi¬ 
dised, and the sulphide converted into hyposulphite, 
sulphite, or sulphate of soda, or when it is exposed to a 
temperature of 2120 F., the alumino-silicate is pre¬ 
cipitated. In the oxidising apparatus described in the 
Chemical News, No. 340, the precipitate is in the form 
of a white powder; and in oxidising towers, where the 
solution is oxidised by running it over pieces of coke, to 
expose a large surface of the fluid to the action of the 
atmosphere, the alumino-silicate is deposited on the 
coke, filling up its interstices, and if not frequently dis¬ 
turbed by taking the coke out at the bottom of the tower * Communicated, by the author. 
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washing and returning it to the top, the whole is in 
time converted into a firm cohesive mass. Another 
compound silicate of soda and lime is formed when the 
silica is in excess of what is required to form the 
alumino-silicate, and is quite insoluble. The loss from 
this cause is variable in proportion to the quantity of 
alumina and silica introduced along with the materials 
used and the quantity of these substances taken from 
the bricks of the furnace. 

(To be continued.) 

PHYSICAL SCIENCE. 

On a New Micro-spectroscope, and on a New Method of 
Printing a Description of the Spectra seen with the 
Spectrujn Microscope. 

In the Chemical News for April and May, 1865,* Mr. 
Sorby, F.R.S., described his application of spectrum 
analysis to microscopical investigations, and especially 
to the detection of blood stains. For the purpose for which 
it was intended, this arrangement was excellent, but in 
general practice it was in some respects inconvenient. Mr. 
Browning has recently made for Mr. Sorby a modifica¬ 
tion of the spectroscope, which is intended to slip into 
the eye end of a microscope instead of the eyepiece. The 
instrument is shown in the accompanying figure. It 

contains a series of prisms arranged for viewing the 
spectrum by direct vision. The arrangement at the 
upper part on the right side is for the purpose of obtain¬ 
ing a supplementary spectrum from any object whose 
spectrum it is desired to compare with that of the 
object placed on the stage of the microscope. This 
object may be either a solution of permanganate 
of potash in a small sealed tube, a cobalt blue glass, or 
anything else which will furnish a standard spectrum 

for comparison. There are milled heads with screw 
motions to adjust the focus of the different parts of the 
spectrum, and to open and shut the slit vertically and hori¬ 
zontally. Powers of from half an inch to ^th may be 
employed, and by using a binocular microscope the 
object may be brought into the field, and examined in 
the ordinary way through one tube, whilst its spectrum 
may be observed and compared with that of a standard 
light by means of the other tube. The object may be illu¬ 
minated either by transmitted or reflected light, and any 
of the ordinary accessories may be used for this pur¬ 
pose, such as a chromatic condenser,side reflector, Lieber- 
kuhn, &c. 

Mr. Sorby has also introduced a standard spectrum, 
which he proposes should be used as a scale in all de¬ 
scriptions of spectra, as seen by the spectrum micro¬ 
scope. Mr. Sorby has been good enough to communicate 
to us the following description of this valuable method:— 

The scale adopted is an interference spectrum, pro¬ 
duced by a plate of quartz *043 inch thick, cut parallel 
to the principal axis of the crystal, and placed between 
two Nicol’s prisms. In this the whole visible space is 
divided by dark bands into twelve regular divisions, 
having in all parts the same relation to the physical pro¬ 
perties of the light. These are counted from the red end 
towards the blue, their centres being reckoned as 1, 2, 3, 
&c., and the thickness of the plate is so adjusted that 
the sodium line exactly corresponds to 3-I-. The intensity 
of the absorption is expressed by the following types :— 

Not at all shaded 
Yery slightly shaded . . 
Decidedly shaded 
More shaded 
Strongly shaded, but so j 

that a trace of colour is > — 
still seen ) 

Still darker — 
Nearly black - 

Blank space 
Dots with wide spaces 
Dots closer together 
Yery close dots 

Three hyphens close 

Single dash 
Double dash 

Except when specially requisite, only the symbols 
. . . — — are employed for the sake of simplicity, 
and then as signs of the relative rather than of the ab¬ 
solute amount of absorption, and it is assumed that there 
is a gradual shading off from one tint to the other, unless 
the contrary is expressed. This is done by means of a small 
vertical line over the figure (see No. 11), which shows that 
there is a well-marked division between them. Definite 
narrow absorption bands are indicated by * printed over 
their centre. This will be better understood by a descrip¬ 
tion of the spectrum of deoxidised hsematin. 
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The following examples will show how simple or more 
complicated spectra may thus readily be printed and 
compared. I have chosen solutions of similar tint, in 
order to show that the spectra of those of nearly the 
same colour may be very different, or, if analogous, may 
differ in details, easily expressed by the symbols. The 
colour of each is given after the name. Nos. 1, 8, 9, 10, 
11, 12, and 13 can be kept for a long time, sealed up in 
tubes, and the rest are easily prepared. * Chemical News, vol. xi. pp. 186,194, 232, and 256. 
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. Cudbear in alum (pink) : 3.8 11 . — 

. Colour of elder berries with citric acid (red pink):— 

4 • ' 5l~8 ■ “ 9 • • • 11- 
3. Brazil wood with bicarbonate of ammonia (pink) : — 

4*^5*.8 
. Logwood with bicarbonate of ammonia (pink) :— 

3# — .7 
The next four are spectra of blood, produced by the 

successive addition of the various reagents, as in detect¬ 
ing fresh stains. 
5. Fresh blood (pale scarlet) :— 

* * 
3* — 4f 4f"5f 7 • • 8 — 9 

6. Citric acid then added (pale brown):— 

* 
I ^ 10 — 

7. Ammonia then added (pale brown) :— 

3ff • • • 4§ 4§r • • • 5ff 7 • • 8 — 10— 
8. Deoxidised hflematin, from blood stain two years old 

(pink)* * 
4* —5 Sa • • > 6f 9..10--11— 

With these may be compared the two spectra which 
more nearly resemble those produced by blood than any 
I have yet seen. 
9. Cochineal in alum (pink) :— 

* * 
3f — 4* • • • 5§- — • • • 7a 

10. Alkanet root in alum (pink):— 

* * 
A3 r-L -3 

3* — 4s 5+ • • • 5? 
The following spectra of compounds derived from 

chlorophyll are as complicated as any I have met with. 
11. Normal chlorophyll in alcohol (deep green) :— 

* . I, 
I — af — 6| . -- 7!— 

12. Ditto, as decomposed by acids, or as found in some 
leaves (olive green):— 

# * * * 
1— af — 3§ 45 •••5*— • 6| — 7I 8* . - - 9^— 
13. Ditto, as decomposed by caustic potash, and then by 

hydrochloric acid (red-green, neutral tint) 

* * * * 
13 13 7 11 1 

i — % iff — Is iff —43 — 54 • • • 9 *“ J°— 
These instruments and methods were exhibited and 

explained by Mr. Sorby and Mr. Browning at the last 
soiree of the Royal Society, where they excited the 
greatest interest. 

Cleaning' Glass.—A method of cleaning glass, 
which may be useful where other methods fail, is given 
in the appendix to the second edition of Major Russell’s 
“ Tannin Process,” published by Robert Haidwicke, 
Piccadilly. Dilute the ordinary hydrofluoric acid sold in 
gutta-percha bottles, with four or five parts of water, drop 
it on a cotton rubber (not on the glass), and rub well over, 
afterwards washing till the acid is removed. The action 
is the same as that of sulphuric acid when used for clean¬ 
ing copper; a little of the glass is dissolved off, and a 
fresh surface exposed. The solution of the acid in water 
does not leave a dead surface on the glass, as the vapour 
would ; if a strong solution is left on long enough to pro¬ 
duce a visible depression, the part affected will be quite 
bright. This method is recommended in some cases for 
cleaning photographic plates, but we should think it 
might also be useful in cleaning the insides of bottles, 
flasks, &c., which have got stained through use. 

FOREIGN- SCIENCE, 

(From our own Correspondent.) 

Paris, May 1, 1867. 
I am now enabled to send you a list of prizes to be 
awarded by the Society of Encouragement, Paris, and 
their dates. The aim of the Society is the close alliance 
between practice and theory. It represents invention, im¬ 
provement, and application. Every new discovery or 
invention to ameliorate the state of our national industry 
emanates from this Society. It makes no distinction 
between the high-placed theorist and the practical man ; 
those who work in a laboratory, in the study of a savant, 
in a workshop, or as labourers, all are equally welcome 
and of the same grade. The value of the prizes exceeds 
6000I. The Society does not confine itself, in their dis¬ 
tribution, to industrial matters ; it extends its recompenses 
to individuals. Foremen, workmen in manufacture and 
agriculture, inventors, pupils of industrial schools, persons 
invalided by work of hand or brain, receive encourage¬ 
ment, recompenses, and substantial aid. 

Grand Medals.—Goldmedals of 40?. to French or foreign 
inventors who have made the most important discoveries 
applicable to French industry, to be distributed annually 
in the following order: —1867, Commerce, bearing the 
profile of Chaptal; 1868, Fine Arts, that of Jean Gougon ; 
1869, Mechanical Arts, Prony; 1870, Chemical Arts, 
Lavoisier; 1871, Agriculture, Thenard; Economical and 
Physical Arts, Ampere. 

Grand Prize of 480^.—This is given by the Society to 
the author of a discovery deemed to be the most useful to 
French industry. 

Prize given by the Marquis Argenteuil.—The same 
amount as the last, awarded to the discoverer of a special 
invention or improvement, principally with regard to 
objects in France which have not been yet able to compete 
with foreign markets, either as to quality or cheapness. 

Prizes for 1868, 1869, 1870, 1871, 1872, 1873, and 1874. 
Mechanical Arts.—Prize of 120^. for the best machines 

for steam navigation, which, with slight draught of water, 
can enable the machinery and coaling room to be 
diminished, and thus increase the available space ; 1869. 

Prize of 120L for a locomotive able to take a goods- 
train at the rate of thirteen to eighteen miles an hour, 
with a minimum of expense of prime cost and combus¬ 
tion of fuel; 1870. 

Prize of 240 J. for a motor engine, from 25 to ioo-horse 
power, burning at the most 1^ lb. of coal of best quality 
per indicated horse-power, weighing less than 661 lbs., 
and costing from 12I. to 16I. per horse-power ; 1871. 

Prize of 40?., founded by the Princess Galatzin, for a 
hydraulic motor for a small workshop, able to work a shaft 
representing a force of 6 to 20 kilogrammetres* per second; 
1868. 

Prize of 160^. for improvements to be effected in the 
mechanical weaving of linen and hempen g&ods; to be 
awarded in 1872, in favour of the manufacturer who can 
produce commercially linen threads of a fineness of 100 
metres to the gramme, or hemp threads 15 metres. This 
must be obtained by an economy of at least 15 per cent, 
of the motive power, and with such a diminution of tem¬ 
perature that there is little or no steam. The manufac¬ 
turer must have delivered to commerce at least the value 
of 8001. worth of threads of linen or hemp, according to 
the above-stated conditions. 

Prize of \zol. for a file-making machine able to cut all 
sorts ; 1870. 

Prize for a practical and economical means of cutting 
mill-stones, whilst diminishing the insalubrity of this 
branch of industry ; 1869, or, if necessary, 1875. 

* A kilogram metre is a kilogramme (z-zo 5 lb.) raised to the height 
of a metre in one second. 
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Prize of 80l. for a water-meter, acting under a pressure 
of from i to 5 atmospheres with a temperature of o° to 
ioo° C., and giving the volume of water to within a hun¬ 
dredth part ; 1870. 

Prize of 40^ for a regulator for gas burners. 
Chemical Arts.—Prize of 80k for the best process of 

making oxygen on a large scale; 1869. 
Prize of 120k for the industrial application of oxygenated 

water. 
Prize of 80J. for extracting the nitrogen of the air in the 

form of nitric acid or ammonia; 1869. 
Prize of 80k for the economical production of cyanide 

by the nitrogen of the air ; 1871. 
Prize of 120?. to be awarded (1870) to the manufac¬ 

turer who shall be the first to produce sulphuric acid, quite 
free from arsenic, from pyrites. 

Prize of 40^ for the industrial employment of any cheap 
and abundant mineral; 1868. 

Prize of 40k for the utilisation of the refuse of factories ; 
1869. 

Prize of 40?. for the useful application of the newly- 
discovered metals; 1870. 

Prize of 40?. for new applications of simple substances, 
non-metallic ; 1870. 

Prize of 40J. for the discovery of a new alloy useful in 
the arts; 1871. 

Prize of 120k for the artificial production of graphite 
for the fabrication of pencils ; 1872. 

Prize of 120/. for the artificial preparation of the com¬ 
pact black diamond ; 1873. 

Prize of 160^. for the discovery of processes capable of 
furnishing, by any organic transformations, useful sub¬ 
stances, such as quinine, indigo, alizarine, or cane sugar. 

Prize of 1G0I. for the artificial production of fatty acids 
and of waxy substances. 

Prize of 240k for a theory of cast steel founded on certain 
experiments; 1872. 

Prize of 1201. for the disinfection of the refuse from 
the purifying of gas ; 1869. 

Prize of 40^ for a process capable of disinfecting and 
clarifying, quickly and durably, sewage water ; 1868- 

Prize of 60k for the discovery of an ink which will not 
rust metallic pens ; 1869. 

Prize of 1201., 60k, and 20?., for the employment of 
boracic acid and borax in the ceramic arts ; 1868. 

P. Moigno. 

PAEIS EXHIBITION OF 1867. 

(Prom our Special Correspondent.) 

Group VI. — Class 44: Chemical and Pharmaceutical 
Products—Industrymof Colouring Matters extracted from 
Coal. 

This great industrial art, illustrated for the first time at 
the International Exhibition of 1862 with great eclat, has 
not ceased to develope itself, less, however, in Prance than 
in Switzerland and Germany, where the progress has been 
considerable. With us progress was fettered by the 
fact that aniline fed, the basis of all the other colours, was 
the exclusive property of thePuchsine Company, and was, 
in consequence, a general monopoly. The great problem 
under these conditions was to arrive by direct process at 
violet, blue, and green colours without passing through the 
red ; it has at length been resolved for violet by MM. 
Poirrier and Chappat, jun., of Saint Denis, with the able 
assistance of their chemist, M. Bardy. The methylaniline 
and dimethylaniline violets, exhibited under the name of 
“ Paris Violet,” are the gems of the chemical section, and 
have most attracted the attention of practical men, also of 
the j ury, who have awarded them a gold medal. 

Before describing this discovery, we may remark that 
e Puchsine Company have kept up their reputation, and 

that the display in their glass case is really magnificent; 
their sphere of radiating crystals, so sharp and voluminous, 
of chlorhydrate of rosaniline, along with all the salts of 
rosaniline, have a wonderful effect. They find a powerful 
rival, however, in M. Muller, of Basle, who also exhibits 
a large collection, the principal article being a cup con¬ 
taining a pound of rosaniline so pure that it is almost 
colourless. We have not found chrysotoluidine or mal- 
vaudine except on stuffs of silk and cotton, of which speci¬ 
mens are exhibited by MM. Hucotte and Berryer, also the 
blues of MM. Girard and Laire, the process of which shall 
be described presently. 

The Paris violet, by M. Poirrier and Chappat, No. 23, 
Rue d’Hauteville, stall No. 2, is produced from the 
methylaniline and dimethylaniline which Dr. Hofmann 
discovered and made known by a process very costly and 
not put into practice. The celebrated chemist employs as 
a reducing agent the very volatile iodide of methyl, and 
this would have entailed a considerable loss if 800k per day 
were constantly risked—that being the quantity necessary 
to produce 150 kilogrammes of methylaniline that MM. 
Poirrer and Chappat send to the market every day. In 
order to arrive at a remunerative product, they have sub¬ 
stituted a cheaper substance, nitrate of methyl, for the 
iodide ; it is by this means that they were able to produce 
their first ton of Paris violet at their chemical works. Still 
this mode of fabrication was fraught with danger, and was 
discontinued. Happily, M. Berthelot pointed out a pro¬ 
cess less dangerous and cheaper, the treatment of ammonia 
by alcoholic radicals. 

To obtain methylaniline or dimethylaniline, MM. Poirrer 
and Chappat place in contact in a closed vessel, at a high 
temperature, and under pressure, aniline and hydrochlo¬ 
rate of aniline, or methylaniline and hydrochlorate of ani¬ 
line; and this process, which has required the construction 
of special apparatus, the application of means for regu¬ 
lating the reaction in order to obtain at will either methy- 
aniline or dimethylaniline, &c., w*orks at present with 
perfect regularity ; they have even extended, with success, 
the process towards the preparation of other alkaloids 
based on an alcoholic radical. There remained yet the 
means of converting methylaniline and dimethylaniline 
into violet, soluble in water, as there is no complete suc¬ 
cess without this condition. New agents had to be 
searched for, that do not require a too high temperature, 
in orderto produce thereduction, or the return would not be 
so great, nor the colour so bright or of so decided a shade. 
They finished by transforming the perfectly pure methyl¬ 
aniline from toluidine into violets of all shades not inferior 
to those derived from the rosaniline of Hofmann. 

MM. Tessie de Mothav and Marechal, of Metz, exhibit 
a new process for bleaching fibres, threads, and woven 
stuffs of cotton, hemp, linen, wool, and silk. 

The fibres, threads, and tissues contain two sorts of 
colouring matters—one soluble, after oxidation, in alkaline 
lixivia; the other substances inherent to the cellulose, 
which should be bleached by the oxygen of the air and 
light, or by chemical compounds able to disengage oxygen 
in its nascent state. 

The methods hitherto employed for bleaching or de¬ 
colorising tissues depend upon the alternate application of 
two sorts of agents—1. Oxidising substances ; 2. Solvents. 

But these methods, perfect as they are in their way, 
have the following faults :—The employment of an oxidis¬ 
ing agent which acts with extreme slowness when it is taken 
from the atmosphere, or with a destructive combustible 
power when it is several times placed in a medium con¬ 
taining chlorine or the chlorated compounds, such as the 
hypochlorites, for example; the use of alkaline solvents 
which act with extreme slowness in dissolving the quantity 
of colouring matter altered by the oxidising agents. Eor 
these latter the most suitable substitutes are—1. Perman¬ 
ganic acid, produced by the decomposition of the perman¬ 
ganates by means of hydrofluosilicic acid. 2. The alkaline 
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permanganates, with, the addition of chlorides, sulphates, 
and alkaline fluosilicates capable of forming salts, having 
for base permanganic acid, at the moment when this acid 
is decomposed by the fibres ; passing, themselves, into a 
basic state, as is shown presently. 

In order to employ practically the oxidising agents and 
solvents above mentioned, the operation is thus : — 

For bleaching stuffs or threads of cotton, linen, or hemp, 
all the grease or fatty matter is extracted by an alkaline 
bath. They are then steeped in a solution of permanganic 
acid or permanganate of soda, with the addition of sul¬ 
phate of magnesia. Afterwards (fifteen minutes’ interval 
generally) the substances to be bleached are removed and 
transported either into alkaline solutions or into baths con¬ 
taining sulphurous acid, nitrosulphuric acid, or peroxide 
of hydrogen. 

In the first case the substances are heated to boiling- 
point in alkaline solutions for several hours until the oxide 
of magnesia which covers them is partially or wholly dis¬ 
solved. 

In the second case the substances to be bleached are 
steeped in baths containing either sulphurous acid or 
nitrosulphuric acid or oxygenated water, until the layer of 
oxide of manganese, with which they are coated, is entirely 
dissolved; after this they are washed and resteeped, first 
in a solution of permanganic acid or the permanganate, 
afterwards in alkaline solutions or in the solvents above 
mentioned, and so on till the bleaching is completed. 

A bleaching-bath, containing, according to the nature of 
the fibres or tissues to be bleached, from 2 to 6 kilos, of 
permanganate of soda, is sufficient to bleach effectually a 
hundred kilos, of cotton, hemp, or flax, raw or woven. 

This method of bleaching is the same for wool and silk, 
except that the alkaline liquid is a weak solution of 
soap, and sulphurous acid is alone employed. 

The industrial results obtained in the factory of M. 
Yerlay, at Comines (Nord), by the above-mentioned pro¬ 
cess show that hemp and linen threads are completely 
bleached without alteration in one day ; that their tissues 
are bleached in three days ; that the cost for complete 
bleaching is on an average 3^d. the kilo, for threads, and 
5s. per 100 metres for the woven stuffs. 

By the present methods of bleaching, even the most 
rapid and economical, for all textile substances or tissues, 
threads require, according to the daylight and weather, at 
least fifteen days and at most thirty ; tissues from thirty 
to sixty days. Also the cost of bleaching, on the other 
hand, amounts in similar cases to about 4^d. per kilo¬ 
gramme for threads and 7s. 6d. per 100 metres for tissues. 

In order to obtain the practical result which we have 
just mentioned, new economical processes were necessary 
to be found : — 1. The production of manganate of soda ; 
2. To transform this manganate into permanganate. 

Lastly, we mention that manganate of soda is now pre¬ 
pared and sold at the rate of one franc per kilogramme to 
bleachers. 

Its transformation into permanganate is easily and 
cheaply made, either by means of sulphate of magnesia, 
chloride of magnesium, or chloride of calcium. 

The following formulae show the transformation :— 
3 (KO, Mn03) + 2(Mg0,S03) = 

= K0Mn207 + 2(K0,S03) + a(MLgO,HO). 

A. Quinine Famine.—The following is an extract 
from a letter from Mr. Colville Barclay, President of Poor 
Belief Committeeof the Island ofMauritius: “Themortality 
from the effects of fever just now is from 180 to 200 
every day throughout the island. All the quinine in the 
place is finished, and half a dozen bottles received fom 
Reunion last week were sold at 135 dollars the ounce 
(27^ xos.). The doctors are using arsenic as a substitute. 
The Government has sent home for 30 lb. of quinine, as 
well as to Ceylon and the Cape for all that can be obtained.” 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April 18. 

Dr. J. H. Gladstone, F.R.S., Vice-President, in the 
Chair. 

In continuation of our report of last week, we now give 
an account of the papers read by Mr. Chapman, and of 
the short communication from Dr. F. C. Calvert. 

The first, entitled “ Oxidation of the Acids of the Lactic 
Series,’' by Messrs. E. T. Chapman and Miles H. Smith, 
asserts that the acids of this series may be divided into 
two classes, according to the nature of the products of 
oxidation which they respectively furnish ; the first con¬ 
taining hydrogen and an organic radical, giving rise to the 
formation of aldehydes, whilst the secondary acids, con¬ 
taining two organic radicals, produced ketones. Dime- 
thoxalic acid yielded, on oxidation, acetone and carbonic 
acid, and ethomethoxalic acid (prepared from the corre¬ 
sponding ether of Frankland and Duppa) gave carbonic 
acid and methylated acetone, boiling at 82—83° C., and 
having a fragrant odour, very similar to propione. Of 
this compound an analysis was made, which furnished 
results inclose accordance with the numbers demanded by 
theory. Like common acetone, it combines with alkaline 
bisulphites, but with more energy, evolving a considerable 
amount of heat, and forming a compound which is very 
soluble in water. On further oxidation of this substance 
nothing but acetic acid was produced. Similar results 
were obtained in the oxidation of diethoxalic acid. The 
authors recommend a resort to this method for the easy 
preparation of the ketones, and, finally, propose by this 
means to investigate problems of isomerism occurring 
amongst the fatty acids, illustrations of which are sketched 
in the paper. 

The Chairman insisted upon the value of an extended 
optical method of research carried out in conjunction 
with the principles indicated by the authors in this com¬ 
munication. 

A preliminary note “ On Limited Oxidation with Alkaline 
Permanganate,” by the same authors, was then read. 
The authors point out the differences in the products of 
oxidation of common alcohol by the use of acid and 
alkaline solutions of permanganic acid ; thus, whilst, in 
the presence of sulphuric or other mineral acid, a mixture 
of aldehyde and acetic acid is produced, on the other 
hand, in an alkaline solution nothing but oxalic acid 
is formed. Lactic acid under like circumstances gave 
similar results. So that much depends upon the mainte¬ 
nance of unalterable conditions during the progress of 
oxidation with permanganate of potash, and the authors 
submit that Truchot’s and Berthelot’s anomalous results 
obtained in the examination of amylene are attributable 
to a want of appreciation on their part of this fact. The 
authors described a method of distinguishing between 
tartaric and citric acids, founded upon the circumstance 
that the latter acid does not carry the reduction further 
than the green manganate in a strongly alkaline solution, 
whilst tartaric acid furnishes the brown hydrated binoxide. 

The Secretary then read a paper by Dr. F. Crace 
Calvert, “ On the Presence of Soluble Phosphates in Cotton 
Fibre, Seeds, §c.” The author points out the fact that 
seeds contain relatively more mineral phosphates than 
other parts of the plants upon which they are borne, and 
alludes to the common practice of burning off the organic 
matters before proceeding to search for the phosphates 
therein contained. From his experiments Dr. Calvert has, 
however, been led to conclude that the whole of the phos¬ 
phoric acid or phosphates is merely held mechanically 
distributed throughout the organic tissue, and in such a 
condition that they may be wholly extracted by the action 
of water. Cotton yarn steeped for several houi's in 
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distilled water furnished a solution containing appreciable 
quantities of phosphoric acid, lime, and magnesia, and 
quantitative experiments were made upon seven charac¬ 
teristic varieties of cotton, which had been carefully pre¬ 
pared and carded in Manchester, for the purpose of 
determining the extent to which the phosphates could be 
removed by washing. The results showed by the uranium 
process amounts varying between -035 and '055 per cent, 
of phosphoric acid thus dissolved, whilst traces only of 
this constituent could be detected in the ash left upon 
burning the washed and dried cotton. Similar experi¬ 
ments made upon wheat, French beans, and walnuts gave 
like results, much phosphoric acid and magnesia being 
discovered in the aqueous solution. The author promises 
to continue these researches and communicate the results. 

The Chairman moved a vote of thanks in favour of the 
authors, and adjourned the meeting as already reported. 

ROYAL SOCIETY. 

Thursday, May 2, 1867. 

At the usual weekly meeting this evening the President 
read from the chair the names of the following fifteen 
candidates recommended by the Council for election. 
They will be balloted for on June 6:—William Baird, 
M.D.; W. Boyd Dawkins, Esq. ; Baldwin Francis Duppa, 
Esq. ; Albert C. L. G. Gunther, M.D.; Julius Haast, 
Esq., Ph.D. ; Captain Robert Wolseley Haig, R.A.; 
Daniel Hanbury, Esq.; John Whitaker Hulke, Esq.; 
Edward Hull, Esq.; Edward Joseph Lowe, Esq.; James 
Robert Napier, Esq.; Benjamin Ward Richardson, M.D.; 
J. S. Burdon Sanderson, M.D. ; Henry T. Stainton, Esq.; 
Charles Tomlinson, Esq. 

QUEKETT MICROSCOPICAL CLUB. 

The usual monthly meeting was held at University College 
on the 26th instant, Mr. Ernest Hart, President, in the 
chair. 

Dr. Halifax described his ingenious method of obtain¬ 
ing thin sections of insects, soft vegetable tissues, minute 
seeds, &c., by immersion in wax, and afterwards slicing 
them upon the ordinary section table. 

Mr. Higgins gave a lengthened and interesting descrip¬ 
tion of the “ otolithes ” or earbones of fishes, to the study 
of which he has devoted himself with remarkable industry 
for the last eighteen years. The result of many thousand 
examinations of fossil and recent fish has enabled him 
with positive accuracy to identify species, and in many 
instances genera. His remarks were illustrated by an 
extensive series of “ otolithes,” which were displayed in 
cases in the room, containing specimens obtained from the 
largest to the smallest fish, both freshwater and marine. 

The meeting, which was attended by upwards of 130 
members and their friends, terminated with a conversazione. 

Eight members were elected. 

ACADEMY OF SCIENCES. 

April 29, 1867. 
(From our own Correspondent.) 

The sitting of the Academy was very short to-day. 
Sir David Brewster presented the opening discourse 

which he had made at the Edinburgh Royal Society. 
M. Baer, of St. Petersburg, warmly thanked the 

Academy for having given him the Cuvier prize of 1866. 
M. Baumhein, present at the meeting, called the atten¬ 

tion of a considerable number of members, particularly 
M. Fizeau, to a forgetfulness on the part of the commis¬ 
sion appointed to award the prize for the determination 
of the length of the waves of the solar spectrum. He 
deeply regretted that they had not known the remarkable 
memoir of M. van der Willigen, director of the Teyler 
Physical Cabinet at Haarle n, which was more complete 
than that of M. Mascart in 1866. 

M. Dumas read a letter, in which M. Pasteur, at present 
at Alais, and who is finishing his experiments and obser¬ 
vations on the precocious rearing of silkworms, announced 
an important discovery made by him. The organisms that 
he terms corpuscles are propagated, or at least multiplied, 
by scissiparity. They contain a sort of kernel, which 
ordinarily presents the first indications of scissiparity. 
M. Pasteur has examined under the microscope the cor¬ 
puscles of the internal mucous coats of the stomach and 
the kernels, at all states of division, commencing, in pro¬ 
gress, or terminated. 

M. Dumas, in the name of M. Naquet, presented the 
second edition, in twTo volumes, of his “Principles of Che¬ 
mistry founded on Modern Theories.” It is a well-written 
work, quite up to the modern progress of science. M. 
Dumas, however, reproaches the author with having re¬ 
garded facts too much in a personal light, and enumerating 
the results without mentioning the processes. Formerly, 
said the celebrated chemist, the processes were an im¬ 
portant item in the teaching of chemistry; and also he has 
further remarks to make on this reserve, which he will 
make on a future occasion. 

M. Fremy presented a memoir on “ Phenol,” in which M. 
Dussard announced that he had succeeded in perfectly 
and easily producing the phenaphtic acid of Berzelius, 
and preparing diatomic phenol possessing very remarkable 
properties, and which will bear the same relation to the 
monatomic phenol as the glycol of M. Wurtz bears to 
monatomic alcohols. 

M. Henri Sainte-Claire Deville presented a note, by 
M. Cailletet, on an amalgam of sodium with which he has 
already obtained considerable success. He called to mind 
the important results obtained by the modern researches 
of Messrs. Crookes, Matthiessen, Regnault, &c., on alloys. 
Mr-. Crookes, for example, had rendered great service to 
metallurgical operations by proving that the addition to 
mercury of a small quantity of sodium renders incom¬ 
parably more easy and profitable the extraction of the 
precious metals. 

Mr. Sterry Hunt read the summary of his researches 
upon certain reactions of magnesian salts and magnesian 
rocks. The author attacked the theory of MM. Haidinger 
and Suckow, who explain the efflorescence of sulphate of 
magnesia by the reaction of sulphate of lime and carbonate 
of magnesia. He believes that the magnesian silicates 
which form portion of the dolomites in the environs of 
Paris are the representatives of the unaltered formation of 
steatites ; that the talcs and serpentines are formed aque- 
ously; that the greensands of the Paris basin are of the 
same composition as serpentines, &c. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Bulletin de la Societd d'Encouragement. January, 1867. 
G. de Claubry : “ Report on Bon’s Imitations of Pre¬ 

cious Stones.”—“ Blasting of a Cast Iron Roll by Nitro• 

glycerine at Rothehutte, Upper Hartz.” — Putsch and 

Ziebarth : “ Improved Furnace for Melting Enamel.”— 

“ A Method of Gilding Glass.”—Weber : “ An Account of 
an Explosion of Picrate of Soda.”—“ On the Preparation 
of Aniline Colours in Powder for Printing Carpets, and for 
Lithography.”—“ On Colouring Brass.” — Ianaffl “ On 
Colouring Zinc and Brass Black.”—Junemann: “A new 
quick-drying Fire and Waterproof Cement.” — Kle 1 zinsky : 

“ Solution for rendering Fabrics Uninflammable,” 

Le Technologiste. March, 1867. 
Soames “ On a Process for Purifying Paraffin.”—E. 
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Jacobsen “ On the Use of Rosaniline for Detecting the 
presence of Free Fatty Acids.”—“ On the Relative Indica¬ 
tions of different Optical Saccharometers.” —Y. Klet- 

zinsky : “ Smechochromasy, a Process of Colouring by 
means of Coloured Soaps.’ ’ 

Journal fur praktische Chemie. No. 22. 1866. 
A. Muller: “ A Memoir on Chromometric al Analysis.” 

—H. Vohl “ On the Action of Fuming Nitric Acid on the 
Chlorinated Derivatives of Benzol.” 

Nos. 23-24, 1866.—O. E. Erdmann “ On the Forma¬ 
tion of Aniline Colours from Protein Substances.”■—A. C. 
Oudemans, Jun. : “ Chemical Researches on certain East 
Indian Fats.”—E. Sell and E. Lippmann “ On the Action 
of Mercury Ethyl on Monobromoacetate of Ethyl.”—F. 
Rochleder : “ Contributions to the Knowledge of Luteoline.” 
—H. Ritthausen : “ Researches on some Constituents of 
Rye;” “ On a new Compound called by the Discoverer 
Glutaminic Acid;” “On the Constituents of the Gluten 
obtained from Wheat.”—A. Claus “ On the Action of 
Sodium on Oil of Bitter Almonds.”—W. Korner “ On 
Brominated Crotonic Acid.”—O. Hesse “ On Carbo-usnic 
Acid (Carbo-usninsaure).”—K, von Hauer “ On a Double 
Salt of Seleniate of Cadmium and Potash.” 

March 1, 1867.—F. Reindel “ On some Basic Salts of 
Copper;” “On some Double Cyanurates.”—Rammels- 

berg “ On Phosphorous Acid and its Salts.”—P. T. Cleve 

“ On some Brominated and Iodated Ammoniacal Platinum 
Compounds.”—L. Rinman “ On the Presence of Nitrogen 
in Steel and Pig Iron, and on the Condition of Carbon in 
Hardened and Unhardened Steel.”—R. Weber “ On the 
Formation of Protoxide of Nitrogen by the Action of Sul¬ 
phurous Acid on Hyponitrous and Nitric Acids.”—A. Bauer 

On the Action of Chlorine on Amylene.”—Baeyer “ On 
the Reduction of Aromatic Compounds by means of Zinc.” 
—F. Rochleder “ On Quercitrine.”—W. Stein “ On the 
Elementary Analysis of Hygroscopic Substances.”—C. W. 
Paykalt “ On the Analysis of some Swedish Minerals.” 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

218. E. H. C. Monckton, Summer Hill, Birmingham, 
“ Improvements in the manufacture of butter.”—Petition 
recorded January 26, 1867. 

952. W. E. Newton, Chancery Lane, “ An improved 
process for manufacturing ice and for other refrigerating 
purposes.” A communication from T. S. C. Lowe, New 
York, U.S.A.—March 30, 1867. 

979. J. Storey, and W. E. Bickerdike, Lancaster, and 
W. V. Wilson, Jubilee Street, Mile End, Middlesex, “ A 
new method of bronzing metallic and other surfaces.”— 
April 2, 1867. 

1044. W. R. Lake, Southampton Buildings, Chancery 
Lane, “An improved mode of embalming or preserving 
dead bodies and carcases.” A communication from G. W. 
Scollay, St. Louis, Missouri, U.S.A.— A_pril 6, 1867. 

1054. C. F. Claus, Middlesbrough-on-Tees, Yorkshire, 
“ Improvements in the manufacture of chlorine.”—April 
8, 1867. 

1064. J. H. Player, Birmingham, “ Improvements in 
the manufacture of phosphorus and in economising 
residual products of thesaidmanufacture.”—April 10,1867. 

Notices to Proceed. 

3293. F. W. Reeves, Cambridge Terrace, Netting Hill, 
Middlesex, and J. B. Muschamp, Pembroke Road, Mid¬ 
dlesex, “ An improved explosive substance.”—Petition 
recorded December 15, 1866. 

3326. L. Schad, Warrington, Lancashire, “Improve¬ 
ments in treating aniline colours for dyeing and printing.” 
—December 18, 1866. 
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3348. S. Parry, Thackeray Street, Liverpool, “ An 
improved composition for the coating of the bottoms of 
ships and other vessels.”—-December 20, 1866. 

3433. J. Napier, Salisbury, Wiltshire, “ Improvements in 
the preparation of food of a substance to be employed in 
the place of malt, and for the medication of food for 
animals.”—December 29, 1866. 

211. J. J. Lundy, Leith, Mid Lothian, N.B., “Improve¬ 
ments in the treatment of the residual matters resulting 
from and obtained in the purification and distillation of 
mineral or hydrocarbon oils, and also in the treatment of 
coal-tar and various waste or other alkaline and lime sub¬ 
stances, for the purpose of utilising the same,”—January 
26, 1867. 

CORRESPONDENCE. 

Cement Cisterns for Water. 

To the Editor of the Chemical News. 

Sir,—I find among the answers for correspondents in 

No. 386 of your valuable paper, an excellent suggestion to 
J. Y. S. Permit me to call your attention to the use of 
hot coal tar for preventing the contamination of the water 
by the cement. It is a cheap and effective means of 
preventing what is complained of, and is not a fancy. 
Experiments made by Captain de Bordes, of the Nether¬ 
lands Royal Engineers, and myself, many years ago, have 
proved that even from hydraulic cement which sets and 
hardens in a few hours, for days after lime and other salts 
are dissolved out by pure distilled water in very appre¬ 
ciable quantity. In the kingdom of the Netherlands, in 
many parts, and especially in portions of the provinces of 
Zealand, North Holland, and Friesland, no other water 
than rain-water is in general use for domestic purposes, 
because, like as at Amsterdam, Flushing, the Helder, and 
other places, allNthe water of canals, rivers, &c., is either 
brackish or decidedly salt. Large cisterns built under¬ 
ground, in order to prevent foul infiltrations of surface 
water, but which have to be laid entirely in strong cement 
(hydraulic as it is termed) are used to keep the rain-water 
for the use of barracks and large establishments. These 
cisterns are often lined with Dutch glazed tiles, fixed in 

cement, but it has been found cheaper to simply line the 
cisterns with cement, and after it is dry to give two 
coatings of hot coal tar. I suggested lately the same to 
an engineer, who, having applied it to a cistern of his own 
in his house, found it to answer perfectly. For a few days 
the water had a slight tarry taste, which is now entirely 
gone. I am, &c. Dr. Adriani, 

Drilling Glass. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News of April 19 there is a de¬ 
scription, by Mr. Spencer, of the old and well-known 
method for drilling glass by means of a file wetted with 
oil of turpentine. Some years ago I read in a German 
periodical of another means for the same purpose—viz., 
dilute sulphuric acid—and I found it, on trial, to answer 
much better than the first. Not only, it appears, is the 
efficacy of the cutting tool more increased by sulphuric 
acid than by oil of turpentine, but also, strange as it seems, 
the tools (files, drills, &c.) are far less rapidly destroyed 
by being used with the acid than with the oil. I also 
found it stated that, in the engineering establishment of 
Mr. Pintus, at Berlin, glass castings for pump barrels, &c., 
were drilled, planed, and bored, just like iron ones, and in 
the same lathes and machines, by the aid of sulphuric acid. 
As to drilling, I can fully testify to the efficacy of that 
method. Whenever I want, say, a hole in the side of a 
bottle, I send it, along with some dilute (1 : 5) sulphuric 
acid, to the blacksmith, who drills in it, with a hand brace, 
a hole of £-inch diameter. This hole is then widened 
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to the required size by means of a triangular or round file, 
again wetted with the acid. I also find a great help in the 
latter when making graduations on litre flasks, &c. There 
is hardly any smell perceptible during the work, which 
proves how little the acid acts upon the tools, undoubtedly 
owing to their being tempered ; but each time after use I 
take the precaution to wash and dry the files at once, and 
I have so far observed no sensible deterioration in them. 
Hoping this little hint may be useful to some of your 
readers, as it has been to me, I am, &c. 

G. Lunge, Ph.D. 
South Shields, April 20. 

Extinction of Fires. 

To the Editor of the Chemical News. 
Sir,—In papers dated Sydney, February 16, I find an 
account of a patent taken out by Dr. Bland for a method 
of extinguishing fires in ships’ holds and other confined 
spaces by means of carbonic acid gas. The patentee states 
that his attention was directed to the subject by the loss 
of a ship by fire in 1839, and now, after twenty-eight 
years of, no doubt, laborious experiments, he brings forth 
the following original process. He places on the kelson 
of a vessel a number of barrels containing calcareous 
minerals, and generates carbonic acid gas by the action of 
dilute acids supplied by tubes from the deck above. The 
gas finds its exit by numerous holes bored in the upper 
part of the barrel. The inventor of this brilliant process 
invited to his establishment at Woolloomoolloo, Sydney, 
a number of gentlemen, members of the legislature, &c., 
to witness the success of his patent, but the result 
was in keeping with the former details. His appa¬ 
ratus for confining the combustion to a closed space was 
so clumsily constructed that sufficient air found access 
to keep up the combustion in spite of the supply of choke- 
damp generated from whiting spread on “ iron plates,” 
not from a barrel. 

It is sincerely to be hoped that we are not to be pro¬ 
hibited by letters patent from employing carbonic acid 
gas, generated in any off-hand apparatus, to extinguish 
combustion. This patent seems about as novel as the 
caustic soda process of Mr. J. Roddy, mentioned in the 
last volume of the Chemical News. 

I am, &c. T. B. 
Manchester, April z6. 

Department of Science and Art. 

To the Editor of the Chemical News. 

Sir,—As you have occasionally admitted into your columns 
strictures upon the operations of the Department of 
Science and Art, attacking now its supposed procrastina¬ 
tion, now its inconsistency, and now its impolicy, allow 
me to submit to you the accompanying extract from a 
printed notice, which will show, at least, the generous 
intentions and liberality of the Council on Education 
towards its certificated science teachers, and which will, 
I hope, prove their sincere wish to foster the spread of an 
intelligent scientific taste among the people. It will also 
furnish some reply to those who have lately questioned 
the justice or desirability of retaining a special class of 
benefioed teachers ; for it is obvious that were there no 
limitation to the number of claimants, such a bounty as 
that which the Government here offer—viz., of paying the 
expenses of each certificated master who shall visit the 
Paris Exhibition—would become impracticable. I believe 
a score of other good reasons could be given why teachers 
should conform to rule and submit themselves to examina¬ 
tion before benefiting from the national grant; and so far 
from advocating the abolition of such tests, I, in common 
with many others, would rejoice to see the already high 
standard of qualification raised, as it is quite possible that 
the Department may design—it is time to grumble after 
we have seen their next May’s questions—but I feel that 

it is absurd to expect the Department to continue to apply 
their vast machinery to the examination of sometimes a 
solitary candidate, as was my own case on a certain day 
last November. I am not surprised that they should 
meditate making the season of examination of both masters 
and pupils identical. That the questions proposed to each 
will be identical is now at least problematical; but were 
they the same it cannot be supposed but that such an 
experienced professor as Dr. Hofmann (even with his 
1500 candidates) could perfectly discriminate by a series 
of judicious questions between the proficiency fitting for a 
teacher and that to be expected from a student; while 
the grouping together of both classes of men in the same 
grades, though it may mortify the vanity of incompetent 
or idle would-be lecturers, is at the same time an additional 
spur to such as have the pride to excel, from the fear lest 
distinguished pupils of other schools should be classified 
as their equals. I beg to subscribe myself as one who, 
though previously qualified to claim receipt of grants on 
result, yet preferred to submit to routine and become, 
after examination, A Certificated Master. 

April 26. 

“ Their Lordships announce to the certificated masters 
now engaged in giving instruction in schools of science 
and art connected with the Department, that they will pay 
to each such master or mistress visiting the Paris Exhibition, 
the sum of five pounds in aid of their expenses, and to each 
an additional sum of two pounds for any report or any 
useful suggestions which any such teacher may make (in 
respect to his or her duties or teaching) derived from the 
study of the Exhibition, such report having first been 
published in any journal, local or otherwise, and after¬ 
wards approved by their Lordships, And further, to each 
of the three best of such reports referring to instruction in 
science and to each of the three best reports referring to 
art, my Lords will give respectively the following prizes in 
addition to the sum above named, namely—for science, 
for the best report, twenty pounds ; for the second best 
report, fifteen pounds ; and for the third best report ten 
pounds, and the same sums respectively to the three best 
reports for art.” 

CHEMICAL NOTICSS FROM FOREIGN 
SOURCES. 

Alcohols, Synthesis of (C=i2).—A Lieben. It 
appeared probable that the action of zincic compounds of 
alcohol radicals on chlorinetted ethers would be limited to 
the chlorine atoms, and afford the means of passing from 
one step in the series of alcohols to another. It was 
necessary, in the first place, to establish the constitution 
of chlorinetted ethyiic ether. It appears that this is best 
expressed by 

By this light the body described by Lieben and Bauer as 
resulting from the action of zinaic ethide on chlorinetted 
ether has the constitution expressed by 

C2H3C1C2H51 0 ■ 
c2H5) U’ 

and should be called ethylochlorether. This body, under 
the action of iodhydric acid, gives ethyiic iodide, ethylated 
ethyiic chloride, and ethylated ethyiic iodide, which last- 
mentioned body has the composition and boiling-point of 
Wurtz’s butylic iodide. With argentic acetate it gives 
ethylated ethyiic acetate and butylene, or a remarkably 
similar isomer of butylene. Ethylated ethyiic acetate, 
when boiled with concentrated potash solution, gives 
ethylated ethyiic alcohol, which is most probably isomeric 
with normal butylic alcohol, and identical with butylenic 
hydrate. If it be so, then Kolbe’s conjecture that the 
-enic hydrates are secondary alcohols is established. 
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Viewed from the same standpoint, another body which 
has also been described by Lieben and Bauer as a product 
of the action of zincic ethide on chlorinetted ether, 
wherein both chlorine atoms are replaced by ethyl, be¬ 
comes diethylether, 

c2hs.c2h5.c2h5 \ n 
c2h5 )u- 

Iodhydric acid produces, with it, ethylic iodide and 
diethylated ethylic iodide, and from this we may expect 
to obtain diethylated ethylic alcohol, a secondary or tertiary 
alcohol isomeric only with hexylic alcohol. It is easy to 
foresee the synthesis, on these principles, of an almost 
endless series of different alcohols.—(Ann. Chem. Pharm. 
cxli. 236.) 

Mieiiitic Acid (C=i2).—A. Baeyer gives, by letter, 
some results of researches undertaken in communion with 
Scheibler. Mellitic acid is hexabasic; it is benzol in which 
h6 are replaced by (C02H)6. Heated with lime, it splits 
into benzol and carbonic dioxide; sodium amalgam adds 
h6 to it, with production of a hexabasic acid C6H6(C02H)6, 
which is converted by sulphuric acid into a tetrabasic 
acid, C6H2(C02H)4, to which body H4 may be added, 
and carbonic dioxide again expelled by sulphuric acid, 
when benzoic acid is finally obtained. To complete the 
series beginning with C6(C02H)6, and ending with 
C6H5(C02H), three members of which have been studied, 
and to extend the researches on the group beginning with 
C6H6(C02H)6, more material is required than the authors 
can command ; they therefore entreat possessors of the rare 
honeystone to come to their assistance.—(Ann, Chem. 
Pharm. cxli. 271.) 

Dinitronaplfttlialene and Potassic Cyanide, 
(C = 12). —Miihlhauser. The reactions of potassic cyanide 
with nitro-compounds having been chiefly studied in the 
acid representatives of this group of bodies, it seemed 
necessary to extend the research in other directions, and 
dinitronaphthalene was chosen as a substance easy to 
prepare and purify. Pfaundler and Oppenheim, in 1865, 
made some experiments on the subject, but did not 
succeed in obtaining decisive results. An alcoholic solu¬ 
tion of dinitronaphthalene is mixed with aqueous potassic 
cyanide solution, reaction occurs in the cold but is advan¬ 
tageously assisted after a short time by gradual heating to 
boiling. A fine blue-green colour marks the end of the 
reaction. On standing, the solution deposits the potassic 
salt of naphtocyamic acid C28HlgKN8Ol0, easily soluble in 
hot water and in alcohol with a splendid blue colour. Its 
tinctorial power is very great; it explodes if heated ; the 
baric salt is insoluble in cold water and in ether, easily 
soluble in hot alcohol; the argentic salt is almost insoluble 
in hot alcohol or water, and is very explosive. The free 
acid is uncrystallisable, insoluble in water, dissolving with 
brownish-yellow colour in alcohol or in a mixture of 
alcohol and water ; it is bibasic. The acid and its salts 
are scarcely less sensitive to alkalies and acids than cyanin 
or irisine, for if water be shaken with magnesia, filtered, 
and mixed with a solution of the acid, the yellowish colour 
of the latter is immediately changed to bright blue.— (Ann. 
Chem. Pharm. cxli. 214.) 

Etliylic Sulphate, Action of Ethylic Iodide and 

Zinc on (Ba=i37, C=i2).—A. Claus. Perfectly dry 
ethylic sulphate was digested with excess of ethylic iodide 
and granulated zinc ; the reaction was fully accomplished 
at the ordinary temperature. The product is a solid dark- 
green, resinoid, semi-fusible mass. Water and ether were 
very gradually added to the contents of the flask until the 
violent reaction ceased ; the ethereal solution, having been 
separated from the aqueous one, was distilled until the 
temperature rose above ioo° ; the retort then contained an 
oily liquid, in bulk about two-thirds of the ethylic sul¬ 
phate employed, which, when further heated, began to 
evolve sulphuric dioxide. When allj liquid had passed 
over, a loss of a quarter had^occurred. This experiment 
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was not, therefore, repeated, but the oil was boiled with 
successive small portions of baric hydrated oxide and 
water ; the solution was saturated with carbonic acid, 
filtered, and evaporated; finally, crystals of Ba.C4H10S2O4 
baric ethylsulphite were obtained. No other product" of 
the principal reaction is described, but the fact that the 
addition of water in the first instance caused a copious 
deposit of zincic hydrated oxide suggests the formation of 
an intermediate zincic compound analogous to those 
obtained by Frankland and Duppa under corresponding 
conditions.—(Ann. Chem. Pharm. cxli. 228.) 

nicotine (C=i2).—Dr. C. Huber. When treated 
with chromic acid, nicotine gives an acid C6H5N02, yield¬ 
ing easily crystallisable salts and azo-compounds. Distilla¬ 
tion with lime produces C5H5N, an oily base soluble in 
water. The first reaction also produces another acid 
richer in carbon, and at least one base. Details will be 
given at a future time.—(Ann. Chem. Pharm. cxli. 271.) 

Styrol, Isomeric States of.—M. Berthelot. Styrol 
from storax possesses a rotatory power on polarised light. 
That from cinnamates has none. The former is more easily 
attacked by reagents, and, when mixed with sulphuric 
acid, disengages more heat than the latter. Polymers of 
styrol produced by the action of heat or of potassium re¬ 
produce at 300° the original styrol, whilst those produced 
by the action of sulphuric acid distil in part undecom¬ 
posed, behaving, indeed, as mixtures of distyrol, volatile 
at about 30°°, and more highly condensed and less vola¬ 
tile polymers.—(Bull. Soc. Chim. Paris, 1867, 112.) 

Coal-tar, Synthetical and Analytical Studies on. 

—M. Berthelot. The reactions of benzol and ethylene at 
elevated temperatures give rise to styrol, naphthalene, 
anthracene, chrysene, and some other constituents of coal- 
tar, the parent substances being themselves directly 
derivable from acetylene. Another group of constituents 
— the benzol series—might be expected to result from the 
action of formene on benzol ; but reaction occurs only at a 
temperature incompatible with the existence of toluol, and 
anthracene is produced—a fact not without interest, since 
toluol is converted by heat into anthracene. Free formene 
differs therefore from free ethylene in its behaviour with 
benzol at high temperature. To obtain formene and benzol 
in presence of each other and nascent, a mixture of sodic 
acetate and benzoate was heated. A small quantity of 
toluol and a mixture of probably higher benzol homologues 
were obtained. The synthesis of toluol involves that of 
toluidine and of numerous other coloured coal-tar deriva¬ 
tives. The group of constituents which may be repre¬ 
sented by aniline was studied in that member. A mixture 
of benzol and ammonia passed through a red-hot tube pro¬ 
duced small, but unmistakable proportions of aniline. 
The oxygenated bodies—phenol, &c.—will be commented 
on at a future time. With respect to the analysis of coal- 
tar, cumol at a red heat gives rise to precisely the same 
series of hydrocarbons as contained in that complex mix¬ 
ture.—(Bull. Soc. Chim. Paris, 1867, 113 ) 

Tliermo-cliemical Conditions of Pyrog-enic Re¬ 

actions.—M. Berthelot. Ethylene combines readily at 
a high temperature with hydrogen and benzol, acetylene 
heated with many hydrocarbons combines with them 
freely; formene, water, carbonic dioxide, heated with 
hydrocarbons, either do not combine with them, or do so at 
a very high temperature only. The reason of this dif¬ 
ference appears to be that the formation of ethylene and 
of acetylene is attended by a very slight evolution or even 
by an absorption of heat; the compounds when formed 
retain much energy, resembling in some degree simple 
bodies, and in their combination with other bodies positive 
work is performed with disengagement of heat; the forma¬ 
tion of formene, water, carbonic dioxide, and ammonia is 
effected with great disengagement of heat, and their com¬ 
bination with hydrocarbons with elimination of hydrogen, 
if occurring at all, will be accomplished with difficulty 
from the negative work of the direct affinities, and the 
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absorption of heat attending the elimination of hydrogen; 
thereto) e in the.^e ca?es it is necessary to call in the aid of 
bodies possessed of power ul affinities to supplement the 
negative work, and to perform the reactions by some 
indirect methods.—[Bull. Soc. Chim. Paris, 1867, 122.) 

MISCELLANEOUS. 

Scientific lecturing- pays well in America. Pro¬ 
fessor Agassiz lately delivered a course of lectures under 
the auspices of the New York Association for the Advance¬ 
ment of Science on the Natural History of Brazil, for 
which he demanded and was paid 500 dollars each, or 
3000 dollars for the course of six lectures. Taking the 
time he devoted to each lecture—that is to say, an average 
of one hour and forty minutes—it thus appears that he 
received five dollars a minute for every minute he spoke. 
It appears, however, that the association which engaged 
his services did not lose.—Pall Mall Gazette. 

Extraction of Indium from the Products of the 

Roasting' of RIemle.—The flue dust which condenses 
in the chimneys of the zinc works of Gosler contain indium. 
The author has operated on 100 kilogrammes of this dust, 
which contains about one part of oxide of indium in 1000. 
To extract this metal, boil the deposit for half an hour 
with hydrochloric acid, and digest the clear liquid with 
pieces of zinc for six hours at the ordinary temperature. 
There is then deposited a black metallic powder, which is 
washed with water, and which contains copper, arsenic, 
cadmium, thallium, and indium. By boiling this with a 
concentrated solution of oxalic acid, a solution of cadmium, 
thallium, and indium is obtained ; the latter is precipitated 
by ammonia, and the precipitate is then boiled with 
ammonia and afterwards with water, until the washings 
contain no more thallium. The oxide of indium is then 
almost pure, and only contains traces of iron, from which 
it may be freed by Dr. Winckler’s method given in the 
Chemical News, vol. xiv. p. 157.—M. Boettger, in the 
Journal fur praktische Chemie, t. xcviii. p. 26, No. 9. 

Determination. of Iodine by Means of Chloride 

of Silver.—To determine the iodine contained in 
organic hydriodates, M. Kraut digests the solution for 
several minutes with a known quantity of recently precipi¬ 
tated chloride of silver ; the increase of the weight of the 
chloride of silver is in proportion to the amount of iodine. 
This method has the advantage of not altering the substance 
beyond the removal of its iodine, which is replaced by 
chlorine. The process is very useful in many cases.— 
Zeitschrift Jur analijtische Chemie, iv. 167. 

Meeting's for tlie Week. 

Monday, May 6. 
Royal Institution, 2 p.m. General Monthly Meeting. 

Tuesday, May 7. 
Royal Institution, 3 p.m. Professor Blackie “ On Plato.” 
Pathological Society, 8 p.m. 
Geologists’ Association, 8 p.m. 

Wednesday, May 8. 
Geological Society, 8 p.m. Dr. J. W. Dawson “ On a 

New Specimen of Eozoon,” with an introduction by Sir 
W. E. Logan. W. Whitaker, Esq., “ On Subaerial 
Denudation, and on Cliffs and Escarpments of the Chalk 
and Tertiaries.” 

Society of Arts, 8 p.m. 
Microscopical Society, 8 p.m. 

Thursday, May 9. 
Royal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.” 

Royal Society, 8£ p.m. 
Friday, May 10. 

Royal Institution, 8 p.m. Professor Bain “ On Cor¬ 
relation of Force.” 

Saturday, May 11. 
Royal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.” 

NOTES AND QUERIES. 

Transformation of Naphthalin into Benzoic Acid.—Sir,—Can you 
inform me where I can obtain a formula for this process, mentioned 
in your number, 385, page 197, in Notes on the Paris Exhibition?— 
Sydney Hall. Swansea. 

Nitro-benzol.—Sir,—Can you tell me how nitro-benzol can be 
obtained colourless nnd free from the tarry smell which usually 
accompanies if ?—A. Manufacturer. 

Depositing Platinum Blectrolytically.—Sir,—Will any of your corre¬ 
spondents tell me what is the best solution and battery power to be 
used for depositing a coherent film of platinum on brass ? I should 
like it to be strong enough to resist liquid acids, but if this is imprac¬ 
ticable, a resistance to acid vapours will suffice. 

Chinese Blue.—Sir,—A friend of mine is desirous of obtaining a good 
receipt for making Chinese blue. He is a large consumer, and wishes 
to manufacture for himself and another house. He has made it, but 
not satisfactory in comparison with London manufacturers. He 
would of course pay handsomely for it. Would it be possible to 
obtain this? and through what channel?—R. H. W. Manchester. 

Purified Shellac.—Sir,—In reference to the suggestion in your last 
number, I am the inventor of a new method of bleaching and purify¬ 
ing shellac, not by chlorine or its homologues, or by any injui'ious 
agfent; it is in a state of solution in methylated spirits, and is appli¬ 
cable to gilt work, &c., not injuring anything it is applied to. To 
any one with a small capital, or in the above way of business, my 
services would be of value. I am not a thorough chemist, but possess 
a slight knowledge sufficient for the above. I cannot afford to adver¬ 
tise much, and think this would come under the head “ Notes and 
Queries.”—E. M. Nash. 

Caramel Colours.—Sir,—Can any of your numerous readers tell me 
the best way to make these? I am a vinegar manufacturer, and use 
a considerable quantity for giving a dark colour to the vinegar. 
The manufacture is kept a profound secret by those few houses who 
make a speciality of it. I have made several attempts, but have 
hitherto been unsuccessful.—E. A. Glasgow. 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor, 

and Advertisements and Business Communications to the Publisher, at 
the Office, r, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of tbe writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

F. JV.—Declined with thanks. Your discovery possesses no novelty. 
J. Glen and A Constant Subscriber.—In our next. 
D. H. W.—M. Stas’s researches have appeared in the Proceedings of 

the Royal Academy of Belgium. Inquire at Asher’s. 
G. M E., Brighton.—The instrument is§not yet complete. A full 

description will appear in the Chemical News as soon as it is in 
operation. 

H. P. Meaden, Haslingden.—A letter is waiting for this gentleman at 
our office. If he will send Ms present address, it shall be forwarded 
to him. 

Afi Mond’s Process for the Recovery of Sulphur from Alkali Waste.— 
The inventor has drawn our attention to the description of this pro¬ 
cess given by our Paris correspondent in our number for April 12, 
p. igi, as not being sufficiently clear. After saying that the process 
consists in forcing a current of air into the waste in order to oxidise 
it, and then lixiviating, the desci’iption should continue, “The solution 
is then drawn off, and air again forced into the waste, the mass again 
lixiviated, and the same treatment repeated a third time. The vats 
are so arranged that the liquor is allowed to run from one vat into the 
other in order to obtain it as concentrated as possible. The whole of 
these operations can be performed in from sixty to seventy-two hours.” 
In the subsequent description, hyposulphite of lime should have been 
spoken of, instead of hyposulphite of soda. M. Mond says that the 
process is being successfully employed at many alkali works in Eng¬ 
land, amongst others at Messrs. Hutchinson and Co.’s, Widnes. 

Communications have been received from Pritchard, Burden, and 
Co. ; S. Hall ; Rev. B. W. Gibsone; T. Davies; P. M. Sargeant; J. 
Pratt; J. Tomlinson; M. Burton; H. Gillman; J. Hargreaves; J. W. 
Swindells ; W. T. Suffolk; W. M. By water; Lloyd Smith ; George 
Dutton (with enclosure); H. B. Condy; John Hull : Charles A. 
Wright; T. B.; Wotherspoon and Co. ; G. M. E. ; Sir W. Thompson 
(with, enclosure); Geological Society (with enclosure); Dr. H. W. ; 
P. Webb; G. Penney ; Dr. S. Muspratt (with enclosure); R. H. W.; 
Sir H. J. Brownrigg; The Quekett Microscopical Club (with enclosure); 
J. Glen; A Constant Subscriber ; G. A. Key worth ; L. Mond. 

Books Received.—“ Chemical Notes for the Lecture Room,” by D. 
Wood, F.C.S. ; “The Poisons of tho Spreading Diseases,” by B. W. 
Richardson, M.A., &c. 
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THE USE AND ABUSE OF BLACKBALLING. 

We feel constrained again to draw attention to certain 
unprecedented proceedings which have distinguished the 
last two meetings of the Chemical Society. For some 

years the laxity of Fellows in exercising their right of 
blackballing candidates for Fellowship whose claims 

were clearly inadequate to entitle them to that honour 

has been a subject of general comment. Owing to the 
exceptional position held by the editor of this paper as 
journalist, and at the same time as a Fellow of the 
Chemical and other learned bodies, a friendly corre¬ 

spondence with many chemists in all parts of the 
country has been carried on at one time or another on 

matters connected with their Society. We are thus 
necessarily in a favourable position for ascertaining the 
existence of any grievance among the members. 

The Council, as announced by the President at the 
anniversary meeting, finding that a wide-spread feeling 

of dissatisfaction existed at the undue facility with which 
anybody could join the Society, and that this privilege 

had been on more than one occasion seriously perverted 
for trade purposes, have lately had under discussion the 
best method of diminishing this abuse, and restoring to 

the title F.C.S. its former honourable distinction. 
The subject of raising the qualification or restricting 

the admissions is beset with many difficulties; but 
those of our readers who are Fellows of the Che¬ 
mical Society may rest assured that this question is 
receiving, and will continue to receive, the very serious 

attention of the Council. When the time comes for a 
proposal to alter the by-laws at a general meeting, we 
are convinced that the explanations and the reasons for 
such alterations, which will then be brought forward, 

will be adopted by a large majority. 
The fact, then, is, that candidates have been admitted 

too freely. Country members complain that their brother 
members in London never exercise the right to blackball 
a candidate. It seems strange that attention should now 
have to be called to the fact that this undoubted right, 

so long in abeyance, is now apparently abused in a 
manner so reckless and suicidal as to seriously imperil 
the interests of the Society. 

A few weeks ago we alluded to the abortive attempt 
on the part of a few junior members to rearrange the list 
of Council and officers. Failing signally in that endeavour, 
it would seem as if they were now attempting, by a con¬ 
certed plan of action, to assume the governing power 

in the Society by blackballing candidates irrespective of 

scientific position or attainments. Thus, party interests 
are made secondary to scientific progress, and the healthy 

existence of the Society is imperilled for the gratification 
of private pique. 

Of the five hundred Fellows of which the Society con¬ 
sists, seldom more than forty regularly attend the meet¬ 

ings, and of these the majority have hitherto abstained 
from balloting. According to the by-laws, “ when less 
than three-fourths of the Fellows who vote are in favour 
of the candidate, he shall not be elected a Fellow ; ” sup- 
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posing then that forty-seven voters are present, it will be 
seen that a dozen disaffected members are able practically 
to control the ballot box. Fellows should remember that 
the possession of a legal right to blackball a candidate, 
does not imply a moral right to abuse this privilege. 
They hold this in trust, to be exercised honestly for the 
good of the Society. In the “ obligation ” which each 
Fellow signs on his admission, he engages “ to promote 
the interests and welfare of the Chemical Society,5’ and 
he is not justified in recording an adverse vote simply 
to gratify the pitiful ambition of a small party, or to 
exercise a paltry spite against those who have won the 

confidence and support of the majority of members. 
Between those elected and those rejected at the last 

meeting we wish to make no invidious comparisons* 
Few will dispute the qualifications of the fortunate can¬ 
didates, but those rejected, from their position and 
scientific acquirements, may be fairly said to possess a 
very good claim to the coveted honour. In the absence 
of definite acquaintance with the qualifications of any 
candidate, the Fellows are, in a certain sense, morally 
obliged to vote for any one who has so excellent an array 

of recommenders from personal knowledge as could be 
seen on the certificates of the gentlemen who had to 

suffer, for no fault of their own, the indignity of rejection. 
Before it is too late, we wish to appeal to the good sense 

of those who think themselves aggrieved. If they con¬ 

scientiously object to a candidate, no one would ask them 
to violate their convictions by voting in his favour ; but 
if they have any grievance, or wish to propose any altera¬ 
tion in the method of conducting business, let them 
adopt a straightforward course. We can promise them 

a patient and attentive consideration of any measure 
they may wish to introduce; but it is unbearable that 
ten or a dozen young men should, by devious strategy, 
attempt to overrule the wishes of the Council and of the 

great body of members. 
Apart from the bad policy of making themselves per¬ 

sonally obnoxious to the leading men of their science, 
the malcontents should consider that they are power¬ 
less permanently to control the elections; they could 
but snatch a momentary triumph, for immediately after 

the necesssary alteration of the by-laws the rejected 
candidates, if they still cared for the honour, would come 
forward with a fair prospect of election. A slight modi¬ 
fication in the by-laws for the election of Fellows, which 
would certainly be approved at a general meeting if 
brought forward by the Council, would take from any 
clique a power which may be so unwisely wielded. The 
problem to be solved is how to guard against the admis¬ 
sion of unfit persons into the Society, and at the same 
time to prevent voting by ballot becoming an organ for 
the gratification of private pique. In several ways the 
necessary alteration could be made, but we hope such 
a step will not be forced upon the Council. 

.Loudon University.—Professor Williamson, Ph.D., 
F.R.S., and H. Debus, Esq., Ph.D., F.R.fS., have been 
re-elected Examiners in Chemistry for the University of 
London. The salary of each office is 175?. per annum. 

# 
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On the Classification of Native Silicates,* by WILLIAM 

Odling, M.B., F.R.S. 

(Continued from page 165.) 
Again, the function of aluminium or alumina, in some 
particular silicate, is occasionally open to considerable 
question. Aluminium salts, it is well known, are deriv¬ 
able from acids, either by the substitution of an atom 
of aluminium, AT", for three atoms of hydrogen, as in 
ordinary alum AT"KS208.6Aq; or by the substitution 
of an atom of aluminyl (AlO)' for one atom of hydrogen, 
as in ordinary acetate of aluminium (the soluble diacetate 
of Crum) C2(A10)/H302.aAq, or Al",j0"(C2H302),.2Aq. 
In the majority of aluminium-silicates, the aluminium 
would seem to play the same part that it does in ordi¬ 
nary alum, while in others it may not improbably func¬ 
tion as aluminyl. Thus by viewing cyanite and topaz as 
aluminylic silicates, their anomalous formula Al203.Si02, 
would become reducible to the metasilicate type, and 
appear as 

(A10)20.Si02, or (A10)2Si03; 
while euclase would become an orthosilicate, thus—- 

(A10)2G304.Si204, or (A10)2H2G204.Si204. 
But aluminium is not only capable of acting in two 
distinct fashions asabase,but itcan also play the part of an 
anhydride corresponding to silica. Spinelle, Mg0.Al203, 
and augite, MgO.Si02, for instance, may be regarded as 
analogous, though heteromorphous compounds; and 
it has been contended by Bonsdorff and others, with con¬ 
siderable show of reason, that in the aluminous augites 
and hornblendes, the alumina does not act as a base to 
the silica, but is substituted fora variable amount of the 
silica isomorpliously. Similar remarks apply to boric 
oxide, B203, which, in some silicates, as axinite, appears 
to replace a variable but small proportion of basic alumina 
or aluminyl, while in others, it obviously fulfils the 
functions of an anhydride, as in datolite and botryolite. 

p," tt ( B2O4 rv' TT f B2H205 
Ca 2tl2 | 2u2 j Si206 

In the great majority of well-defined aluminous 
double silicates, the ratio of monad and aiad to triad or 
pseudo-triad metal is either the spinelle ratio 

M"0 to A1203, 
or else the cryolite ratio 

M"aOa to Al.,0 2vy3’ 3^3 

as exemplified below :— 
Spinelle Silicates, 

Ortho. 
1 
1 

CaAl204.Si204 

CaAl204.Si204 2Aq 
CaAl204.Si204.4Aq 

Anorthite. AVernerite. 
Thomsonite. 
Gismondine. 

Para. 
0 
5 

CaAl204.Si306 

Na2Al204.Si306.2Aq 
CaAl204.Si306.3 Aq 
CaAl204. SigOg.^Aq 

Labradore. 
Mesotype. 
Scolezite. Mesolite. 
Zeagonite. 

Meta. K2Al204.Si408 

Na2Al204.Si408.2Aq 
CaAl2()4. Si408.3 Aq 
CaAl204.Si408.4Aq 

Na2Al204.Si408.5Aq 
CaAl204.Si408.6Aq 

Leucite. 
Analcime. 
Leonhardite. 
Laumonite. 
Phillipsite. 
Chabasite. 

SesQui. 
1 
3 

K„Al004.Si6019 

Na2Al304.Si60l2 

CaAl204.Si6012.3Aq 
CaAL,04.SiG0l.).5Aq 
CaAl904.S<,0,o.6Aq 

Felspar. Orthoclase. 
Albite. 
Parastilbite. 
Epistilbite. Heulandite. 
Sdlbite. Desmine. 

* Di* Odling has kindly given us permission to publish occasional 
chapters from the forthcoming second part of his “Manual of Che¬ 
mistry.”—Ed. C. N. 

Basic. 

Ortho. 
1 
1 

Para. 

Meta. 

Cryolite 

Ca3Al206.Si204 

Ee3Al206.Si204 

G3A1206. Si204 

Ca3Al206.Si30G 
Mg3Al206.Si306 

(NaCa)3Al906.Si306 

(HCa)3Al206.Si306 

G3Al206.Si6012 

Silicates. 

Gehlenite. 
Aphrosiderite. 
Euclase. 

Garnet. Idocrase. 
Allanite. Orthite. 
Sarcolite. 
Prehnite. 

Mica ? 

Beryl. 

Other ratios are, however, occasionally met with, as 
in the following examples, and particularly the mixed 
ratio M0 + M303 to 2A1203, and the double ratio aM303 
to A1203:— 

Para. K9AlfiO,n.Sifl 0l9 

„ ^ Mg4Al4O10.Si6 Ol3 1 
,, K2Mg3Al4O10.Si6 Ol2 j 
(LiK)2Mg3Al4O10.Si6 012 

,, Ca4(AlB)4Ol0.Si6 042 

,, Ca6Al209 .Si6 042 

Meta. H12A1209 ,Si9 Ol8 

Ortho. Ca6Al8018.Si9 Ol8 

Meta. Li6Al8Ol5.Si15O30 

Aw%(LiNa)6Al8O15.Si30O60 

Potash-mica. 

Magnesia-micas. 

Lepidolite. 
Axinite. 

Humboldtite. 
Cimolite. 

Epidote. 
Spodumene Triphane. 
Petalite. 

(5) Among so-called hydrated silicates, the determina¬ 
tion of the function of the constituent hydrogen is often 
a matter of considerable difficulty. It is clear that this 
hydrogen sometimes exists in the form of water of con¬ 
stitution or crystallisation added to the proper silicate 
molecule, whereas in others it exists as basic hydrogen, 
forming an integral part of the silicate molecule; but the 
means for determining the particular cases in which it 
exists in the one state or the other, or in both states 
simultaneously, are usually very imperfect, and some¬ 
times entirely wanting. Dioptase, for example, may 
either be considered as an orthosilicate of hydrogen and 
copper, H2Cu"Si04, or else as a hydrated metasilicate of 
copper, Cu^SiOg.Aq, and so in many other instances. 

The isomorphism of basic hydrogen with certain basic 
metals, and more particularly with magnesium, though 
scarcely established beyond question, is warranted by 
many facts relating to hydrated silicates. Thus, in 
several definite silicates, while the proportion of con¬ 
stituent hydrogen is very variable in different specimens, 
yet, reckoning this hydrogen as basic water, the ratio of 
the oxygen of the united bases to the oxygen of the 
silica is almost constant, and identical with the ratio of 
some typical compound. A variety of talc, for instance, 
is sometimes represented by the anomalous formula— 
MgG06.Si7014.Aq ; but, bearing in mind the temperature 
required to render such talc anhydrous, it can scarcely 
be doubted that its proper formula is really 

H-2Mge07.Si7014; 
or, seeing that the proportion of hydrogen is variable in 
different specimens, (HMg)0.Si02. 

Prehnite, again, is usually expressed by the formula 
Ca2Al20,5.Si6012.Aq; but, independently of the excep¬ 
tional ratio of lime to alumina, and of base to silica 
shown by this formula, in reality the proportion of 
hydrogen or water in different specimens of prehnite 
varies very considerably. But reckoning the hydrogen 
or water as basic, the oxygen of the united bases is to 
the oxygen of the silica exactly in the ratio i, and the 
oxygen of the triad to that of the joint diad and monad 
bases approximately in the ratio \ also. Similarly, in 
the different varieties of mesotype, there often exists, 
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in addition to the water formulated as water of crystal¬ 
lisation, a variable small excess of water which contri¬ 
butes to furnish the full complement of base appertaining1 
to the particular silicate. 

(e) It is well known that the production of crys¬ 
tals, either by way of fusion or solution, is much 
affected by the presence of different impurities, dis¬ 
solved or suspended in the crystallising liquids; and 
that, as a rule, the finest crystals are obtained from 
impure liquids, and carry down with them a certain 
proportion of impurity. Now, native silicates have all 
the character of crystals formed from impure liquids, 
and undoubtedly do contain, in many instances, a 
greater or less amount of accidental impurity. Cha- 
basite, for example, frequently contains an excess of 
uncombined silica, with which, indeed, it is isomor- 
phous; while some crystals of augite are said to con¬ 
tain a small proportion of garnet; and similarly in 
several other cases. Moreover, it is not improbable 
that certain definite silicates may contain variable pro¬ 
portions of other silicates—that a spinelle-silicate, for 
instance, may contain some cryolite-silicate, and a meta¬ 
silicate some sesqui-silicate — in a state of perfect 
homogeneity, and without affecting their special crys¬ 
talline forms; just as the heteromorphous alloys, 
Sb2Zn3 and Sb2Zn2, may each contain a not incon¬ 
siderable proportion of the other, without prejudice 
to the distinctive character of their respective 
crystalline forms. Altogether, while the analysis of 
artificial compounds is habitually preceded by their 
elaborate purification, that of native silicates is per¬ 
formed at once upon compounds never free from more 
or less accidental impurity, which, occurring in an 
otherwise definite silicate, may interfere very seriously 
with the right interpretation of the results of its 
analysis. 

(f) Lastly, considering the number of operations to be 
performed, and of precautions to be taken, in order to 
obtain an accurate estimation of some one constituent 
only of an ordinary silicate—such as the alumina, or 
magnesia, or soda—it is evident that the difficulty and 
complexity of the processes employed in the complete 
analysis of most native silicates must be considered as 
detracting somewhat from the absolute certainty of even 
the percentage results arrived at. To this consideration 
may be added the probability, insisted upon by Laurent, 
that the few tenths or even hundredths of water con¬ 
tained in many silicates, and frequently disregarded 
both in the statement of results and calculation of 
formulae, may sometimes, at any rate, fulfil a very im¬ 
portant function in the constitution of the several 
minerals, and permit the association of their respective 
formulae with those of well-recognised typical compounds. 

Bearing in mind, then, the many circumstances inter¬ 
fering with the accurate determination of their molecular 
composition, it would appear that the actual types of native 
silicates are much fewer and simpler than is generally 
supposed; and, that in the great majority of instances, 
where the chemical formula of a mineralogically well- 
defined silicate is deduced from the analyses of a consider¬ 
able number of different specimens, the ratio of the 
oxygen of the alumina to the oxygen of the other bases 
will prove to be either the spinelle- or the cryolite-ratio, 
or occasionally that of some closely related compound; 
while the ratio of the oxygen of the silica to the oxygen 
of the united bases will prove to be that of an ortho-, 
para-, meta-, or sesqui-silicate; and that in the majority 
of instances, where these ratios are seemingly departed 
from to some extent, the departure will be found really 

Chloride of Ammonium. 231 

due to a partial substitution of alumina for some 
stronger base on the one hand, or for some silica on the 
other; or to a non-recognition of some constituent water; 
or the presence of some accidental impurity or inter¬ 
mixture. Altogether it is evident that a considerable 
latitude must for the present be permitted in the assign¬ 
ment of formulm to complex native silicates, and espe¬ 
cially to those of which but a few specimens have been 
submitted to careful analysis. 

On the Purification of Chloride of Ammonium by 
Volatilising it in a Vacuum, by Prof. J. S. Stas. 

The following is the method employed for the volatilisa¬ 
tion of sal ammoniac in a vacuum :— 

Forty grammes of chloride of ammonium obtained by 
the direct combination of hydrochloric acid with the 
ammonia produced by the reduction of nitrite of potas¬ 
sium, were introduced into a glass tube, ninety-five 
centimetres long and three centimetres in diameter, 
closed at one end and open at the other. The chloride, 
first well dried, being placed at the closed end, I placed 
the tube in a horizontal position on the metallic support 
of a gas jet; I put the open end against another open 
tube of the same diameter, and placed over the junction 
a glass tube of ten centimetres diameter, which I fixed 
with a cement of gum lac, letting some of the cement 
run between the tube and the two juxtaposed portions. 
To the second tube there was joined a T-shaped tube, 
whose very short, almost capillary branch went to the 
branch of a steel tap in which I luted it hermetically 
with a resinous cement. The vertical branch of 
the T tube plunged into a test-tube containing mer¬ 
cury. Into the other branch of the tap I cemented 
a capillary tube in communication with a pneumatic 
machine capable of making a vacuum in the apparatus of 
o’ooo5m. Topreventthesalammoniac,which,inavacuum, 
condenses as an impalpable powder, from penetrating 
into the almost capillary tube and blocking it up, I filled 
the large tube, to which the J tube was joined, with a 
brush of fine platinum wires, preceded by a large 
quantity of calcined and still warm asbestos. Before 
commencing the sublimation of the sal ammoniac, I 
made sure that the apparatus kept a vacuum for twenty- 
four hours. I then proceeded to the volatilisation. For 
this purpose I heated directly in a gas flame the part of 
the tube containing the sal ammoniac, taking the precau¬ 
tion of keeping the temperature as low as possible. During 
the sublimation the mercury continually oscillated in the 
vertical branch of the T tube, and the chloride con¬ 
densed partly as dust and partly as a thick colourless 
ring. After the tube was cool enough for all tension to 
be removed from the sal ammoniac, the mercury rose in 
the tube to the same level as before the operation—a 
proof that no gas was formed during the sublimation 
but what was condensed afterwards. I made a second 
and then a third volatilisation of the same sal ammoniac. 
During the two latter volatilisations I took care to keep 
the air-pump continually at work, so as to carry off any 
gas that might be produced. 

After the tube was quite cold, the sal ammoniac, 
which was sublimed in a compact ring, deta.ched itself 
noisily from the tube, becoming at the same time opaque 
instead of transparent and highly refracting, as it was 

whilst hot. 
I determined separately, and as they came from the 

tube, the proportional ratio of the sal ammoniac in a 
compact mass and in impalpable dust. Both contained 

I traces of sodium, which, however, could only be appre- 
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ciated by spectral analysis; they probably acquired this 
metal from the ordinary white glass tube, in which the 
triple volatilisation was performed. 

TECHNICAL CHEMISTRY. 

On the Waste of Materials in the Alkali Manufacture, 
by James Hargreaves.* 

{Concluded from x>o,ge 220.) 

5. By lion-decomposition or imperfect decom* 

position of snlpliate ©f soda.—The loss from this 
cause varies considerably in different manufactories. In 
some the average quantity of sulphate, or its equivalent 
in sulphate with sulphide, &c., is as 5 of sulphate to 
every 100 parts of available alkali, which is equal to 
a loss of 2*19 parts for every 100 parts of sulphate made 
available. In others (where the works are too small to 
afford, or the managers are too “ economical ” to employ, 
scientific supervision) the loss not unfrequently averages 
24 parts of sulphate to every 100 parts of available 
alkali, by which 9*22 parts of the sulphate remain un¬ 
availed for conversion into carbonate for every 100 
utilised. The loss from this cause generally varies 
between these proportions,.more frequently exceeding 
the latter than going below the former. 

The sulphate may remain unaltered in consequence of 
deficiency of carbonaceous matter, too low temperature 
of the furnace, or insufficient or unskilful working; or 
the decomposition may have only proceeded so far as to 
produce sulphide of sodium, without reacting on the 
carbonate of lime used in mixing the charge. This is 
the result of either a deficient quantity of carbonate, of 
lime or bad working in the furnace. 

When the crude soda or “black ash” is exposed to 
too high a temperature, an allotropic modification of sul¬ 
phide of sodium is formed. This modified sulphide does 
not react on the lime present in the charge, but remains 
unchanged, and the black ash, instead of a grey, is of a 
dull brick-red colour, and forms a blue solution with 
water. When chlorine is passed through a solution from 
this red ash to convert the sulphide into sulphate, there 
is only a small portion so converted; the rest of the sul¬ 
phur from the sulphide is precipitated—not being soluble 
in the alkaline solution—and may be separated by filtra¬ 
tion. By this it is obvious that there is no dependence 
to be placed on the use of chlorine to convert the whole 
of the sulphide into sulphate, when the black ash is 
“burnt,” and the loss shown by analysis is less than the 
real loss. 

6. By oxidation of crude soda.—There are some 
manufacturers who think nothing of allowing the black 
ash to be exposed for several days to the weather before 
being lixiviated. When the weather is dry no harm is 
done, but m wet weather the balls are moistened, and 
the sulphide of calcium is rapidly converted into sulphite, 
hyposulphite, and sulphate of lime, which, reacting on 
the carbonate of soda, forms the corresponding soda salts, 
while the lime is converted into carbonate. To avoid 
this, the black ash must be kept quite dry, and not kept 
too long a time, but it should have sufficient time to 
become quite cold. 

This action is also frequently continued in the vats, 
which being filled too full with black ash, a great quan¬ 
tity is exposed to the air in a wet condition. Each vat 
should not be filled so full but that the whole of the black 
ash can be covered with water at once, and never allowed 
' ■ " --——m-— ---—__ 

* Communicated by the author. 

to be uncovered till the vat is spent and run off. The 
vat liquor contains more sulphate in proportion to the 
available alkali than is contained in the black ash as 
drawn from the furnace, in consequence of this oxidising 
action of the atmosphere. The loss of alkali from this 
cause is seldom less than 0*2 per cent, of the whole; but 
I have frequently seen black ash in which the parts most 
exposed to the weather have had more than one-third of 
the alkali reconverted into sulphate of soda. 

7. By inversion of tlie furnace reaction.— 

When the water used in lixiviating the black ash is too 
hot, the furnace reaction is inverted, the sulphur com¬ 
bining with the sodium, and the oxygen and carbonic 
acid with the calcium— 

NaOC02 + CaS = NaS + CaOC02. 

This reaction takes place more rapidly in weak than in 
strong solutions, and is therefore more apt to occur where 
the water is run on the weak vat warm, than when it is 
warmed by steam in each vat separately, raising the 
temperature a little in each successive vat till it reaches 
the strongest one. 

If the vats are not perfectly cleaned from the waste 
from former charges every time they are discharged and 
filled, the waste remaining, and which has been exposed 
to the atmosphere, becomes partially oxidised, reacts on 
the soda solution, and forms soda salts of the sulphur 
acids, and the whole of the soda thus combined is for all 
practical purposes lost. 

8. Sly imperfect lixiviation.— If an insufficient 
quantity of water is run through the vats, or the water 
is too cold, or the vats are worked too rapidly, or the 
black ash is thrown into the vats in too large lumps, or 
is deficient in porosity, a considerable quantity of alkali 
is left in the waste, and thrown away with it. 

This loss is greatly increased by having too small a 
space for lixiviating the black ash, which allows too 
short a time for extracting its soluble constituents, and 
necessitates the use of hot water, thereby offering the 
alternatives of sustaining loss by decomposition of car¬ 
bonate of soda, or by leaving soda in the waste, or 
needing a great expense to concentrate the liquor; for if 
hot water is not used a much larger quantity of water 
is required to extract the alkali, and as the solution 
contains a smaller proportion of alkali, the use of a 
larger quantity of fuel is required to concentrate it. 
These evils are best overcome by having ample vat space. 

The waste should not contain more than o*i per cent, 
of alkali, which is equal to about 0^45 per cent, of the 
whole alkali originally present in the black ash. But it 
not unfrequently amounts to ten or even fifteen times 
this amount where there is no proper supervision of the 
vats and analysis of the waste. 

9. By spilling’, leakage, &c., in moving material 
from place to place. This is a mechanical rather than a 
chemical question, and how to prevent it is too obvious 
to require comment. 

The foregoing shows that, without any alterations in 
the principle of Le Blanc’s process, there is still a large 
margin for improvement in the details of the soda manu¬ 
facture. 

Appleton-in-Widnes. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, May 8, 1867. 
The learned societies of the Scientific Association of France 
held their annual public meeting at the Sorbonne, Wed- 
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nesday, Thursday, and Friday of Easter week. The 
meetings were not well attended, and the few subjects 
discussed were not very interesting ; the attraction of the 
Exhibition threw them into the negative pole of sight¬ 
seeing or lecturing. The distribution of the prizes took 
place on Saturday, April 28, at noon. M. Blanchard, 
Professor of Natural History at the Museum of Natural 
History, and member of the Academy of Sciences, gave a 
good summary of the scientific works carried on in 1866— 
1867. His good nature and lively imagination were 
actually necessary to conceal or counteract a truly lament¬ 
able sterility of subjects. We must say, notwithstanding 
the rather timid protestation of the Minister of Public 
Instruction, that the sciences, mathematics, physics, geo¬ 
logy, botany, and meteorology have lost in France much 
of their ground; our mathematicians, physicists, and 
naturalists have let themselves be outstripped by foreign 
savants on the field of pure science. The Prussian needle- 
gun and the Enfield rifle have taken the palm out of our 
hands; they have, we may say, silenced the fire of our 
rifles. 

This is a sad statement, but, alas ! too true. The Con¬ 
gress that we have above mentioned was only a gloomy 
shadow compared with a meeting of the British Associa¬ 
tion for the Advancement of Science. 

Apropos of the ozone-generating machine experimented 
upon by Mr. Beanes at the last soiree of the Royal Society 
of London, let us humbly call to mind that we were the 
first to make known the nature and application of this 
mysterious agent. In 1845, on the first news of the curious 
observations of M. Schonbein, we proceeded to Basle, and 
visited the celebrated chemist and professor. He con¬ 
descended to repeat before us his numerous experiments, 
and we wrote to the Epoque a letter inserted on December 31. 
The following very important passage occurs:—“It is 
necessary to return immediately to the ideas of Ampere, 
and consider the atoms of bodies as having two states— 
first, with the essential primitive electricity or in a nascent 
state; second, with their electricity more or less dissemi¬ 
nated, or their atmosphere of electricity in a neutral state. 
The ozone of M. Schonbein is, in our eyes, only a molecule 
of oxygen in a nascent state, with only negative electricity 
in its atmosphere. I am, I think, able to rigorously prove 
and account for the wonderful properties of this agent that 
we cannot lay hold of, and of which so much has been 
said.” We ask all the chemists in general of that time, 
and Dr. Thomas Andrews, of Belfast, in particular, 
whether at that period any one had so clearly defined the 
essential nature of ozone, so much talked about, written 
upon, and discussed without coming to a decided con¬ 
clusion. 

Two years afterwards, when uncertainty yet reigned in 
all minds, we inserted in the Nonvelle Revue Encyclo- 
pedique of M. Didot, in the number for July, 1847, the 
following more explicit lines :—“ Sufficient attention has 
not been yet paid to the important fact that oxygen dis¬ 
engaged by plants is not in a neutral state. We are 
perfectly convinced that this nascent oxygen, wuthout its 
positive atmosphere, is the ozone discovered by M. Schon¬ 
bein, with an odour sui generis, and possessing, in the 
highest degree, all the properties of electro-negative sub¬ 
stances. The bleaching of linen stuffs, ivory, wax, &c., 
in the open air, on grass, the formation of nitric acid and 
saltpetre, also many other phenomena, are only caused by 
the powerful action of oxygen in a nascent state, or with 
its negative electricity developed.” From 1845 to 1867, 
thousands of contradictory opinions have been written on 
the subject of ozone, to return again to the idea that we 
so clearly pointed out. We have so often pleaded the 
cause and defended the interests of others, that we must 
be pardoned for establishing, once for all, and very humbly, 
our own claims. 

The Society for the Encouragement of National Industry 
has decided that, during the whole time of the Exhibition, 

it will hold weekly meetings, not on Wednesdays, as on 
that day too many members of the Council will be else¬ 
where engaged, but on Friday, when one is in general 
more free from domestic or social engagements. The first 
of these meetings took place on May 3, under the 
presidency of M. Dumas, and the aspect of the hall, the 
tables covered with crystal and glass, gas burners, objects 
in aluminium, &c., show at once a successful departure 
from the habits of the Society. The correspondence was, 
as usual, opened by the two secretaries, but it contained 
nothing interesting. M. Tessie de Mothay, in his name 
and that of M. Marechal, of Metz, read a description of 
the processes of phototype which have led them to the 
definitive solution of the great problem of the indefinite 
reproduction, with thick and indelible inks, of photo¬ 
graphic images. M. Tessie regarded as antiquated the 
anterior essays with regard to M. Davanne, of whom we 
have already spoken. He need not then speak of the 
photographic processes of MM. Niepce de St. Victor, 
Lerebours, Lemercier, and Barreswill, long since practised 
by the eminent photographer, M. Lemercier. Meanwhile, 
M. Barreswill thought proper to call to mind this first 
solution, and even thought that he was able to add that 
he had given results almost identical with those of the 
new process. We venture to affirm the contrary, and we 
are sure we shall not be contradicted on this point by M. 
Lemercier, who is very glad to substitute the new process 
for his own, the success of which was uncertain. The 
employment of so large a quantity of ether rendered 
difficult and unhealthy the process, which had already 
given way to the incomplete method of M. Poitevin. 

M. Dumas then gave the parole to M. Paul B4rard, who 
directs, with M. Paul Audouin, the Laboratory of Essay 
for the Illuminating Power of Gas, established in the Hue 
du Faubourg Poissonniere for the Municipal Administra¬ 
tion of Paris, under the head direction of MM. Dumas 
and Regnault. The young chemist resumed, and con¬ 
firmed by many experiments, results obtained, having a 
double view—1. Two flames of equal intensity being 
given, one produced by a carcel lamp burning under fixed 
conditions, the other by a gas burner, burning as much as 
possible under the same conditions, to determine the 
respective consumptions of oil and gas, in a given time, 
for each of the apparatus ; 2. To study different burners, 
and the best conditions for the combustion of the gas. 

The first problem was completely resolved by a series of 
photometric apparatus, very well constructed by M.Deleuil, 
and which comprise a carcel lamp burning at the normal 
rate of oil, a Foucault photometer with starched glass 
plates, and a telescope and movable plates, a standard 
burner and an argand one with 30 holes, and an automatic 
balance indicating by a scale, with the precision of 
1 centigr. for a charge of 3 kilos., the quantity burned by 
a carcel lamp. M. Audouin said nothing of the photo¬ 
metric method; he did not even mention the name of 
M. Deleuil, but he enumerated very rapidly the conclu¬ 
sions of the experiments on burners. Let us mention 
them, as they are truly well defined. With bat’sowing 
burners the maximum of illuminating power corresponds 
to a slit -njths of a millimetre wide. The same quantity 
of gas can give, when it burns in a good burner, four times 
the light given by a bad one. The increase of illuminating 
power corresponds to a very rapid diminution of pressure, 
and consequently to the diminution of the velocity of flow ; 
in other terms, with equal consumptions of gas of a 
constant composition, the greatest illuminating power 
corresponds to the lowest pressures, the maximum cor¬ 
responding to a pressure of 2 to 3 millimetres. The 
proportion between the diameter of the nipple and the 
expenditure, keeping the same width of slit, -/oths of a 
millimetre, has next to be determined. The gas flows 
with the same velocity or under the same given pressure, 
always with the same illuminating power, whatever be 
the bat’s-wing in which it burns. For very different 
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intensities the dimensions of the flame vary very little* 
its height being sensibly constant and terminated by a 
right line. Other burners than bat’s-wings. Bougie burner, 
a nipple with a hole in the centre. For the same height 
of flame, the illuminating power always coincides with 
weak pressures and a hole of —ths of a millimetre; it 
increases almost indefinitely with the height. The great 
expenditures of gas are more advantageous than the weak 
ones. Manchester burner, a nipple pierced with two holes. 
"When the diameters of the holes are very small, two 
bougie burners give a light equal to that of a Manchester 
burner, which they can form by their union. But the 
superiority of the Manchester burner over the two bougie 
burners becomes more and more considerable according as 
the holes increase in diameter. The maximum lighting 
power corresponds always to the minimum pressure, and 
to a diameter of Ajths of a millimetre. Burners with a 
double current of air. The argand burner of 30 holes, 
~ths of a millimetre, proved the most advantageous of all, 
and it is much to be regretted that it was not compared 
with the Monier burner, which is much more economical 
again. The lighting power increases indefinitely with the 
expenditure ; the height of the chimney should not exceed 
20 centimetres. The quantity of air burned by a burner 
is not proportional to the consumption of gas ; all the 
burners do not require the same amount of air in order to 
give the maximum of lighting power. The introduction 
into common gas of 6 or 7 per cent, of air diminishes its 
lighting power by a half. 20 parts of air mixed with 80 
parts of gas gives no light. 

The standard carcel lamp consumes 42 grammes of oil 
per hour. According to the treaty between the town of 
Paris and the General Gas Company, 25 litres or 27^ 
litres of gas burned in a standard burner under a pressure 
of two or three millimetres should furnish a flame equal 
in intensity to that of a carcel lamp burning during the 
same time 10 grammes of purified colza oil. 

M. Debiay then resumed the history of the preparation, 
properties, and uses of aluminium discovered by M. 
Wohler, and brought into use by M. Henri Sainte-Claire 
Deville. The principal prcgresses made in this industry 
are—Utilisation of bauxite, a clay very common in the 
South of France, composed nearly exclusively of alumina 
and sesquioxide of iron ; to this is due the purity of the 
aluminium of commerce. The employment as flux of salt 
and cryolite (double fluorine of aluminium and sodium, 
very abundant in Greenland). This metal is used for 
optical instruments, and many other objects of jewellery, 
&c., and even for culinary purposes. Aluminium bronze, 
composed of copper 90 to 95, aluminium 5 to 10, is its prin¬ 
cipal use. M. Debray stated as extraordinary facts that 
this bronze, containing 95 per cent, of copper, was very 
little attacked by acids; also that chlorine was a dele¬ 
terious gas, and sodium poisonous, but that chloride of 
sodium (table salt) was innocuous ! 

When M. Debray sat down, M. Dumas rose and indi¬ 
cated in a few words the aim of these weekly meetings. 
What characterises, he said, the Exhibition of 1867 is the 
enormous progress made in the application of the sciences 
to industry and fine arts ; everywhere in these immense 
galleries we see the facts and theories of pure science 
become materialised into practical applications of great 
value. Is it not very natural, then, that the Society of 
Encouragement should become the revealer and appre- 
ciator of the successes obtained in what may be called its 
special department ? 

We are surprised that the illustrious President does not 
try some other thing than a reduced copy of our own pro¬ 
gramme in the conferences of the Exhibition 1867. He 
attempts to perform far from the galleries, in a very con¬ 
fined space, in presence of a very limited auditory, what 
we aspire to do in the midst of the Champ de Mars, in a 
great amphitheatre holding 500 auditors. How does it 
happen that the Commission of three members, the trium¬ 

virate, Dumas,Michel Chevalier, and Perdonnet, charged hy 
the Imperial Commission with its organisation and direction, 
have not signified to us, by the intermediation of M. Per¬ 
donnet, their intentions issued as follows?—1. That the 
entries shall be gratuitous. 2. That none of the lectures 
shall be paid. 3. That no exhibitor shall be admitted, 
either by himself or by a third party, to exhibit or make 
known the progress he has accomplished. Is it not tyranni¬ 
cally unjust to make gratuitous a lecture-hall, constructed 
according to a very severe specification entailing an ex¬ 
pense of 50,000 to 60,000 fr. ? Is it not barbarous to 
prevent 100 or 200 fr. from being taken from the money 
received at the doors and given to the savant who may 
have succeeded in interesting a vast auditory, and initiated 
them agreeably and usefully into the nature and advan¬ 
tages of some novel branch of industry ? St. Paul cha¬ 
racterised this barbarism in remarkable terms in his Epistle 
to the Corinthians, when he told us not to muzzle the ox 
while eating. 

Lastly, it is astounding that what is permitted, honourably, 
legally, and praiseworthily,.underthepatronage of theillus- 
trious President of the Council of the Society of Encourage¬ 
ment, could at once become illicit and blamablein the eyes 
of the Imperial Commission, of which he forms part, even of 
the triumvirate. The letter of M. Perdonnet we keep with 
great care. The triumvirate is totally ignorant of the fact 
that the lecture-hall was mounted (it is very nearly 
finished) at private expense on the same terms as the other 
establishments of the Champ de Mars Park. A lecture- 
hall on the subjects of objects exhibited seems to us an in¬ 
dispensable adjunct; yet the Commission did not think it 
worth their while to build one ; they gave the concession 
of ground to the celebrated photographer, M. Pierre Petit 
(who had already given 2800^. for the site for his pagoda), 
on condition that he would build a lecture-hall and furnish 
lectures, the profits of course to be his own. Not so. 
Right about face with the Commission. The lecture-hall 
being done, -and the expense paid for, M. Petit is told that 
all his labour in that direction is in vain. The Commis¬ 
sion should, at least, reimburse the sum he laid out in 
bricks and mortar to please the Imperial Commission. Do 
they want to rob him also ? Every establishment for public 
amusement is there opened on the adjoining grounds, and 
they place what price they like for entrance ; but intellectual 
and practical information, the food of the mind, seems to 
find no favour with the triumvirate. F. Moigno. 

PARIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

Long ago the researches of Messrs. Deville, Lechatelier 
and Kessler proved that fluosilicic acid, if it could be 
produced cheaply, would most advantageously replace 
sulphuric acid in the great industries of potash and soda. 
On the one hand, some facts seem to indicate that, under 
certain conditions, silica, melted with fluoride of lime at 
the highest temperature of our furnaces, produces fluoride 
of silicium and silicate of lime ; on the other hand, cele¬ 
brated German and English engineers affirmed that the 
furnaces for smelting copper with fluoride of calcium dis¬ 
engaged at the furnace mouth fluoride of silicium, which 
seems to indicate, conformably with the analyses of M. 
Berthier, that carbon played a great part in the production 
of fluoride of silicium by the dry way. Starting from these 
principles, M. Tess;6 de Mothay caused to be melted in a 
closed crucible a mixture of two equivalents of silica, 
three equivalents of fluoride of calcium, and four equiva¬ 
lents of carbon ; and he proved that at the temperature of 
melting iron a great quantity of fluoride of silicium was 
evolved. The slag resulting from the calcination, when 
analysed, showed that the fluoride of calcium had lost 52 
per cent, of its fluorine; and direct observation proved 



Chemical News, ) 
May 10, 1S67. / Paris Exhibition of 1867. 

that the fluoride of silicium produced was always accom¬ 
panied by carbonic oxide gas. Convinced by these preli¬ 
minary experiments of the possibility of the industrial 
production of fluoride of silicium, M. Tessie de Mothay 
made, along with M. Ede Kescher, of Sarrebruch, in a 
melting-pot of the works at Ars-sur-Moselle, a first essay 
at reduction. This was crowned with complete success, 
and they proceeded immediately to construct furnaces for 
the production on a great scale—first, of fluoride of sili¬ 
cium and fluosilicic acid ; second, of caustic potash and 
carbonate of potash, extracted by the action of fluosilicic 
acid from the chloride of potassium of the Stasfurth 
mines. The quantity of fluosilicic acid obtained in the 
blast furnace of Grbsbleterstroff, near Sarrequemines, is 
already sufficient to enable them in some months to deliver 
a ton of potash per diem at a cheap rate to the trade. 

This process of fabrication is very efficacious and simple, 
since, by aid of fluosilicic acid, they collect 68 per cent, of 
the fluorine contained in the fluoride of lime. It consists in 
—i. Kneading, as in a brick-making machine, carbon with 
a mixture of silex, clay, and fluoride of lime, in quantities 
proportionately equivalent, and the formation, after fusion 
in the blast furnace, of a bibasic silicate of alumina and 
lime. 2. Mixing the cakes with the proportion of coke 
necessary for the fusion. 3. Filling all the furnaces 
through a double chamber to hinder the passage of the 
gases by the furnace mouth. 4. To melt the cakes by an 
intense heat produced by powerful blowers, and to collect 
the gases in condensers whose surfaces are continually 
wetted, so that the immediate contact of the water decom¬ 
poses the fluoride of silicium into hydro-fluosilicic acid. 

In Class 51 is exhibited a complete plan of the works 
and blast furnaces of Grosbleterstroff; and in Class 44 a 
series of bottles containing fluosilicic acid of i8oQ, fluo- 
silicate of potash, of soda, and of barytes, caustic potash, 
and soda, which the fluosilicic acid has separated from 
their combinations with sulphuric acid. 

Chemists, only a few years ago, would have refused to 
believe that one could procure so easily and certainly, and 
on so large a scale, a product hitherto confined to the 
laboratory, but now destined to modify in the most success¬ 
ful manner one of the most important of modern industries* 

Paintings on glass required to be transparent must have 
a thickness of enamel four or five times greater than that 
of paintings on ceramic paste which are to be viewed by 
reflection. Hence it follows—1. That the designs made 
to be transferred to glass cannot be printed from ordinarily 
engraved copper plates, since, after baking, it would not 
have the necessary thickness and opacity ; a. That the 
organic matters serving as a vehicle for the vitreous flux 
to make the impressions must be increased in a quantity 
proportional to the amount of the enamels they are to 
contain. 

In order to resolve the problem of impression by means 
of applied drawings of enamelled pictures vitrefiable 
on glass, it was necessary to have recourse to the employ¬ 
ment of deeply engraved plates, similar to those for 
paper-hangings and stuffs, and organic inks containing the 
enamels in a state of combination. 

But all the vehicles hitherto employed for printing 
enamels, porcelain, and earthenware, when mixed with 
colouring fluxes in sufficient proportion to permit of the 
impression, cause on the glass, during the baking, the 
deformation of the designs, and, in numerous places, non¬ 
adherence to the surfaces they cover. The same effects of 
deformation and non-adherence are equally produced with 
inks composed solely of resinous siccatives, essences, 
bitumens, resins, and other analogous vehicles. 

MM. Tessie de Mothay and Marechal have happily 
proved that the organic inks favour, on the contrary, the 
union of the vitreous flux with the sheets of glass; in 
fact, the solvent of the colouring matters used in painting 
on glass is in general silicate of potash and lead, or a 
silico-borate of the same bases. This combination, 

*3$ 
rendered plastic by the addition of more or less resin 
dissolved in the turpentine, is a perfect ink, which, 
printed in a thick layer and transferred to glass, is burnt 
and vitrefied without deformation or air-bubbles. Thanks 
to it, it is possible to employ, for the reproduction of 
ornamental or plain prints, the rollers, with deeply cut 
lines, which serve at Mulhouse for the printing of stuffs. 
Worked by steam power, these rollers produce in an 
hour more than 250 skilful designers could do in a day. 
Many thousands of plain patterns and mosaics of stained 
glass produced by this process already adorn our churches, 
and the low price at which they are produced and sold 
tends every day to multiply the number. 

The same investigators have also discovered a new 
method applicable to the production of photographic 
images of all sorts on glass, enamel, lava, porcelain, 
earthenware, See. It comprehends a series of ten opera¬ 
tions, which we will summarily describe in their order :— 
1. Four parts of caoutchouc are dissolved in a hundred 
parts of benzol. To this solution is added one part of 
normal collodion. This compound is poured upon any of 
the substances on which a vitrefiable portrait is required 
to be produced. It is then dried, either in the open air 
or in a stove, until a very coherent coating is formed. 
2. On this first coating, thus dried, iodised collodion is 
poured. This second coating unites intimately with the 
first, and thus acquires a resistance equal at least to a 
layer of caoutchouc of the same thickness, a resistance 
which no ordinary collodion possesses. 3. After having 
immersed the double coating, thus prepared, in a bath of 
nitrate of silver, an image is produced on it, either by a 
camera or by superposition. 4. The latent image thus 
produced is developed by any of the agents generally 
used. 5. It is then fixed by successive action of two 
baths, one containing a solution of an iodocyanide, and 
the other an alkaline cyanide. 6. The image thus fixed 
is steeped for some instants in a solution of sulphate of 
protoxide of iron, pyrogallic acid, or any other substance 
that will reduce the salts of silver. 7. The image is 
intensified by the action of pyrogallic acid, gallic acid, 
formic acid, or sulphate of protoxide of iron, mixed with 
an acid solution of nitrate of silver. This strengthening 
requires, on an average, four to six applications, when the 
image is to be seen by reflection, and twelve to fifteen for 
those which are to be seen by transparency. During this 
operation of reinforcement, the images are washed three 
or four times in alternate baths containing iodo-cyanides 
and alkaline cyanides, then, immediately afterwards, in 
sulphate of protoxide of iron, pyrogallic acid, or any other 
reducers of the salts of silver. The consecutive employ¬ 
ment of baths of iodo-cyanides, and of alkaline cyanides, 
nas the effect of completely dissolving the non-adherent 
silver precipitated over the whole plate in each reinforcing 
bath, and this without destroying the original image, 
which alone is intensified. The washings in the reducing 
bath rendering neutral the metallic surface, increase 
powerfully the ulterior action of the reinforcing baths. 
8. The photographic image, being developed, fixed, and 
reinforced, is immersed for several hours, either in a bath 
of chloride or nitrate of platinum, or in alternate baths of 
chloride of gold and nitrate of platinum, or, again, in 
baths of chloride of gold. During the steeping, the silver 
of the image is either partly replaced by platinum, by a 
mixture of platinum and gold, or by gold alone. The 
purpose of the different substitutive baths is in order that 
the colour and nature of the layer of silver of the image 
may be changed after vitrification. In fact, if it is desired 
to obtain by the muffle, and by the reactions of silicic 
or boracic fluxes, images of a greenish black, they are 
previously immersed in a bath of chloride or nitrate of 
platinum ; if, on the contrary, a black colour be required, 
they are steeped successively in baths of chloride of gold 
and nitrate of platinum. When, lastly, gilt images are to 
be produced, they are plunged into baths containing exclu- 
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sively salts of gold. 9. The image, on coming from the 
platinum or gold baths, is washed in a solution of alkaline 
cyanide or concentrated solution of ammonia; it is then 
covered with a thick varnish of caoutchouc, or with gutta 
percha, and submitted to the action of fire, in a muffle, 
when the organic matters are consumed and the metal 
left. 10. Lastly, the image, thus freed from the collodion 
and other organic matters, is covered with a silicic or 
boracic glaze, and submitted to an orange-red heat, which 
vitrefies it. This method is calculated to effect the per¬ 
fect preservation of photographic images. 

PROCEEDmGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Thursday, May 2. 

Professor W. A. Miller, M.D., Tres.R.S., Vice-President, 
in the Chair, 

On the minutes of the previous meeting being read, the 
Chairman stated that the election announced to have 
taken place on the last occasion must be declared null and 
void, by reason of an insufficient number of voters taking 
part in the ballot. The name of another candidate who was 
then returned non-elected would also be again suspended, 
since the ballot in both instances was informal. The 
minutes were then confirmed. The following gentlemen 
then signed the statute book, and were admitted Fellows 
of the Society, viz., Messrs. Henry Weston Eve, C. R. A. 
Wright, William K. Waite, and J. W. Hudson, LL.D. 

The candidates now proposed for election were Augustus 
Alfred Wood, 74, Cheapside ; William Phipson Beale, 
barrister-at-law, Stone Buildings ; and Alfred Coleman, 
Plough Court, Lombard Street. For the second time 
were read the names of Robert R. Tatlock, Millhouse, 
Kyles of Bute, and Walter William Fiddes, gas engineer, 
Sothernhaye, Clifton. For the third time were read the 
names of John Cargill Brough, 4, Norman Terrace, Stock- 
well ; F. W. Peterson, of her Majesty’s Mint, Calcutta, 
51, Myddelton Square, London; and three other can¬ 
didates. Before proceeding to the ballot, the Chairman 
said that the measure which had been under the con¬ 
sideration of the Council, and which was intended to raise 
the standard of qualification required for a member’s 
admission into the Society, was ,not to be construed as 
being retrospective in its operation, and it would be mani¬ 
festly inconvenient if the regulations were made more 
stringent in the case of the candidates proposed for 
election on this occasion. Upon the ballot being opened, 
the Fellows to the unusually large number of thirty-two 
recorded their votes, and the balls in certain instances had 
to be very carefully counted. The result was the return of 
Mr. Brough and Mr. Peterson as Fellows of the Society, 
but the other three candidates were declared non-elected. 

The Chairman referred to the circumstance of so many 
of the leading members being in attendance at the Paris 
Exhibition and elsewhere, and said that a difficulty had 
been encountered in the attempt to provide formal matter 
in the shape of papers to be read; he would, therefore, 
invite communications from any Fellow or visitor in the 
room, who chanced to have any subject of interest in a 
sufficiently forward state to bring before the notice of the 
meeting. 

Dr. Odling claimed the indulgence of the meeting in 
regard to the remarks he was about to offer, with a view 
of starting a subject for discussion. In the first place, he 
would mention, for the information of the manufacturing 
chemists, that the French had apparently succeeded in 
working out a great commercial problem with respect to 
the recovery of sulphur from the waste residues of the 
alkali manufacture. Great blocks of sulphur were shown 
in the Paris Exhibition which were said to have been pre¬ 
pared from this source, and it was proposed to employ it 

in making gunpowder and other sulphur products. So 
far as the speaker was aware, no published statement of 
the modus operandi had appeared, but it was generally 
believed that manganese in some form, and possibly the 
refuse of the chlorine retorts, was made available.* In 
the event of these anticipations being realised, there were 
vast accumulations of waste material in the north of 
England which could thus be economised. Turning to 
another topic of more abstract scientific interest, Dr. 
Odling observed that he found a difficulty in recognising 
the law of combination by saturation capacities, in what 
had been termed the “atomicity” of nitrogen. For in¬ 
stance, this element was found at one time entering into 
combination with three atoms of hydrogen, and thereby 
forming ammonia, whilst at other times, as in sal am¬ 
moniac, the nitrogen was united with five associated atoms. 
The constitution of these bodies might be thus represented ; 

I.—Ammonia. II.—Sal Ammonia. 
—H —H 

N—H N—H 
—H —H 

According to this view, nitrogen had always five bonds, 
two of which, in the first example, controlled one another’s 
activity, and all five were brought into play and united 
either with hydrogen or chlorine in the ammonia salt. In 
the union of chlorine and nitrogen, there must be an 
abstraction of heat, since the decomposition of the chloride 
of nitrogen was attended with the disengagement of a 
considerable amount of heat, yet, if chlorine be passed into 
ammonia, there was still a development of heat, and, never¬ 
theless, the chlorine, we are told, leaves the hydrogen in 
order that it may unite with nitrogen, an element for 
which it has a very slight affinity. It might then, from 
this reaction, be doubted whether nitrogen was really 
pentatomic. Again, sodium exposed to air produces 
Na20, and this dissolved in water (with disengagement of 
heat) produced a hydrate, from which the water could not 
again be driven off by heat. But inasmuch as sodium 
gives out more heat than hydrogen by its union with 
oxygen, the conversion of the molecule of sodic oxide into 
hydrate would produce exactly as much cold as the con¬ 
version of the molecule of water into hydrate would 
produce heat. Thallium differed from sodium in these 
respects, and its hydrate lost water by the action of heat. 
These facts prove that sodium exerts upon the hydrogen 
an action which thallium does not. Other illustrations were 
quoted : thus in the slacking of lime there was great heat 
evolved, whereas the contrary result might have been 
expected, since there was, so to speak, “ an unburning of 
the calcium.” In the instances of barium and magnesium 
there seemed also something requiring explanation. The 
speaker concluded by offering an apology for having 
brought forward these considerations in an incomplete 
form, but he trusted that the attendant circumstances 
would justify his having taken such a step. 

Professor Williamson remarked that chemists were very 
much in the habit of losing sight of one most important fact 
—viz., the changes of properties which elements undergo 
in combination. When they found that one element had 
got certain combining forces, they were apt to suppose that 
it must retain them when partially saturated by some other 
element. Thus, admitting that in potassic hydrate an atom 
of oxygen was combined, on the one hand, with an atom of 
potassium, on the other with an atom of hydrogen, it was not 
correct to assume that the force which bound it to the 
hydrogen was the same as that which bound it to each of 
the two atoms of hydrogen in water. The atom of oxygen 
in potassic hydrate was altered by its combination with 
potassium in such a wray that it combined more powerfully 

* It has been suggested that the sulphur may possibly have been 
extracted by the method of M. Emile Kopp described last year in the 
Monitor Scienti%w—VD, Q, N. 
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with hydrogen than in water. So also in sal ammoniac, an 
atom of nitrogen was united with five atoms, four of hydro¬ 
gen and one of chlorine. By uniting with hydrogen it had 
become more basylous, and could hold chlorine more firmly 
than it could do when united only with chlorine. Professor 
Williamson added a few remarks on the subject of the 
word “ atomicity.’' He was of opinion that all we know on 
the subject was represented by the word equivalence, and 
he recommended the retention of the word equivalence. 
“ Atomicity” was used by some persons to denote an immu¬ 
table equivalence, and in such sense was untrue and 
mischievous. 

The Chairman entertained an objection to the use of 
the word “ atomicity,” since it implied a theory, whilst the 
term “ equivalence ” was merely a statement of the facts. 

Dr. Thudichum said that in taking note of the fact that 
three successive speakers had expressed their dissatisfac¬ 
tion with the term “ atomicity,” he begged to state that 
he had never used it, but had from the beginning of his 
teaching described the property of atoms which it was 
intended thereby to signalise as “ dynamicity.” He 
recognised a priority of publication of the conception of 
the necessity for this change on the part of M. Wiirtz,f 
although this chemist had not made the change nor 
abandoned the questionable word. No one who valued 
logic could use expressions which signified the “ indi¬ 
visibleness of the indivisible,” or the “ undividedness of 
the undivided,” with the effect of thereby defining any¬ 
thing ; but the expression would appear still more 
illogical when it was considered that it was used to define 
a power the very essence of which, as it appeared from 
one point of view, was divisibility. Indeed, the expres¬ 
sion “tomicity,” if properly understood to refer to the 
power, and not to the matter or body of the atom, would 
be correct for a far greater number of cases than the same 
word with the privative “a” prefixed could ever reach. 
Those who had hitherto been most active in developing 
the theory of “ atomicity ” had implied that it was a 
power possessed by the atom absolutely, and that in cases 
where apparently only a portion of the maximum power 
which an atom could exercise was employed, the rest of 
its power was free, and open to engage itself. Late de¬ 
velopments of science had, however, made it very doubt¬ 
ful whether this was a correct appreciation of the facts 
observed, and whether the changes in the amount of power 
exhibited by atoms were not actual changes of the amount 
of power possessed by them in concrete cases. Indeed, if 
he had lightly understood some theoretical considerations 
of Kolbe and of Wiirtz, these chemists seemed to admit that 
what they called “ atomicity ” was a changeable power 
of atoms, and that was the conclusion towards which 
his own studies and reflections had been driving 
him (Dr. Thudichum) for some time. The positive part 
of his opinion would appear from a few definitions which 
he begged leave to laj^ before the meeting. The idea of 
atom included, of course, that of element, in the chemical 
sense ; and most chemists defined atom as the smallest 
quantity of an element that could exist in any chemical 
compound. All atoms manifested various qualities of 
power, and of some qualities of power many atoms mani¬ 
fested varying quantities. The first obvious power of 
atoms was that of polarity, the differentiation of wdiich, 
in two opposite qualities (conveniently termed positive and 
negative, or + and —), explained the formation of the 
elementary molecule, or molecule consisting of twro atoms 
homogeneous in every respect except that of polarity. 
Atoms further manifested chemism, or power to effect 
interchange of place, or substitution, or combination with 
heterogeneous atoms, polarity determining the place which 
each atom should take with reference to any other. Chemism 
is a stronger powrer than mere polarity ; it separates the 

f The reader is referred to the footnotes, p, 184 of Whrtz’s “ P ilos. 
Chiruique.” Paris. 1864. 

homogeneous molecule ; but, in forming a new and hetero - 
geneous molecule, it adds the entire amount of the polarity 
of the atoms employed to its own effective power. Thus, 
out of the combination of a molecule of hydrogen 

4— + — , 

(HH) and a molecule of chlorine (C1C1), there result by 
the action of chemism two molecules of hydrochloric 
acid, equal in all respects except the polarity of their 
constituent atoms. The next quality which atoms mani¬ 
fested was dynamicity, which might be defined as the 
faculty to vary—that is, to decrease and increase—the 
amount of power of combination with other atoms. This 
power might be exercisable in multiple directions at 
the same time, but was not separable as to seat. 
For the intensity with which an atom was held, 
or exercised itself, in combination, dynamicity afforded 
as yet no measure. That intensity was no doubt 
the result of polarity, chemism, and dynamicity, and 
probably other influences, combined. But for the 
numeral quantity of power or the number of units of 
power of combination as measured by certain assumed 
standards, dynamicity afforded a correct expression. The 
unit or minimum of dynamis manifested by an atom, he 
termed monad ; the greatest number of units constituted 
its monado-atomic equivalent, or full dynamis. The 
assumed standard of unit of dynamis hitherto accepted had 
been hydrogen, and the maximum number of units of 
power, or monads, hitherto attributed to any atom had 
been six, or once, in the case of iodine, seven. Now, the 
great error of the atomicity doctrine, most, useful as it had 
been in evolving new facts and ideas, was this, that it 
assumed the number of monads of the atoms of each ele¬ 
ment to be invariable. The application of the doctrine of 
dynamicity to a broad field of chemical facts would, how¬ 
ever, soon show that the dynamicity of atoms was variable, 
called forth or imparted by influences external to the atom, 
and similarly withdrawn. Heat, light, electricity, vital 
power, and pathogenetic power were such influences, 
governing not only the polarity and chemism, but also the 
dynamicity of atoms. Hydrogen manifested itself most 
commonly as monodynamic; it could be substituted by 
iodine and nitrogen. Now, iodine might be tridynamic, as 
in IC13; nitrogen might be tridynamic, as in ammonia. In 
the latter case the defenders of the invariable pentadyna- 
micity of nitrogen would say that it was only active with 
three monads, and that two were free. In the case of 
iodine, however, when it substitutes hydrogen, the assump¬ 
tion that it only functioned with one monad out of its three 
was inconvenient, as it opened the door to the admission 
of the same variability on the part of hydrogen, and there¬ 
fore iodine was here commonly admitted to be mono¬ 
dynamic. When nitrogen was made to substitute 
hydrogen, it lost apparently all dynamicity, though ex¬ 
ercising only one, according to the assumption of the 
invariable monodynamic character of hydrogen. Out 
of such difficulties there were, no doubt, ingenious modes 
of extrication, such as the assumption of molecular 
powers on the part of combined groups of atoms not 
having the character of radicals. But the simplest cases 
were most simply explained by the hypothesis that the 
dynamicity of an atom was variable and dependent upon ex¬ 
ternal influences calling forth its manifestation. Iodine had 
already been shown to be monodynamic and tridynamic ; 
in imide, nitrogen was as monodynamic as when it sub¬ 
stituted hydrogen in azobenzoic acid; in amide, nitrogen 
was didynamic ; in ammonia the atom of nitrogen ex¬ 
hibited tridynamic combining powers ; in some of the com¬ 
pounds lately discovered by Griess it showed tridynamic 
substitution power, replacing three atoms of hydrogen. 
The generalisation of this conception would no doubt 
destroy the simplicity of the present doctrines, but lead 
to a better appreciation of all the powers and influences 
determining combination or separation. In conclusion, 
the speaker apologised to the Society for the imperfection 
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:6th instant. 

of his remarks. They had been quite impromptu, and I which were not easily explained, but it might happen that 
dealt with a great and difficult subject, which in many the hydrogen in these compounds had different values, 
respects required consequential development. But he The meeting was then adjourned until Thursday, the 
recommended his terminology % to the attention of the ‘ ' 
members, feeling sure that a slight familiarity with it 
would prove its great convenience. 

Professor Foster agreed with Dr. Odling that, when 
the two molecules Na20 and H20 were converted into 
zNaHO, the change undergone by one molecule was the 
converse of that undergone by the other, and, therefore, 
that it was difficult to understand that the quantity of 
heat developed in the one case should differ from that 
absorbed in the other ; but he observed that there was no 

ACADEMY OF SCIENCES. 

May 7, 1867. 

(From our own Correspondent.) 

Bertrand read a very favourable report on the 

memoir of M. A. Cornu, entitled, “ ThSorie Nouvelle de la 
Refraction Crystalline de Fresnel.” The principal conclu- 

M. 

direct proof that the reaction in question was attended slons of the, reP0^ w,ere> ^at ,th.e luminous vibrations 
with any evolution of heat: when water acted on oxide of were normal to the Plane of polarisation, as Fresnel and 
sodium, a great part of the observed evolution of heat was Cauchy announced a long time ago, though the direct 
certainly due to the combination of NaHO with excess of Proofs hlthert0 proposed are open to discussion, 
water, and it remained to be proved that this action was M’ Charles Robin resumed the result of his researches 
not the source of the whole. The conversion of BaO and I 011 the oriSin’ development, and completion of the dorsal 
H20 into BaH202 he regarded as a reaction not perfectly 
comparable with the above, since, in this case, the two 
molecules BaO and H20 coalesced into the single mole- 

cord, called the cord of Owen. 
The Academy proceeded to the election of a Corre¬ 

spondent for the Geometrical Section in place of M. Bicman. 

cule BaH209. With regard to the different behaviour of ^he choice almost unanimously fell upon M. Plucker, of 
what appeared to be similarly constituted molecules when £°nn’the weH-known Professor. He received the Copley 

subjected to the same treatment, as, for example, that of M,edal of the Royal Societ>r for l866’ and many honours 
1 • 1 .1 1 1 1 I Tirrnnn nr a n nnr 

sodic and thallic hydrates at high temperatures—an 
instance to which Dr. Odling had referred—he considered 
that the explanation of them was to be sought in the 
influence exerted by each atom in a complex molecule 
upon the properties of all the rest. To help in forming a 

which we cannot now enumerate. 
M. Salmon, of Dublin, author of “ Lessons in High 

Algebra,” &c., obtained the vote left by M. Plucker. 
The Academy then proceeded to the election of an 

Anatomical and Zoological Correspondent. M. Siebold, 

definite conception of the way in which such an influence bro.th(:r of the Japanese traveller, was elected by a large 
might be exerted, he suggested that a diatomic atom (such I maj°rLt3r 
as O) might be compared with a magnet with its two poles, 
while monatomic atoms (such as Na and H) might be 
compared with a single isolated magnetic pole, if such a 
thing were capable of existing. Then, just as the south, , , 
pole of a magnet would be strengthened by induction on l&pid, as soon as the vacuum is produced, 
bringing another south pole into contact with its north pole, M- Regnault>in tbe name of M. Soret, of Geneva, com 
so, by bringing an atom of sodium into contact with one mumcated a new note on the determination of the density 

M. Balard presented an ice-making machine, made by 
M. E. Carre, brother of the well-known inventor of the 
ammonia one. Its action depends on the absorption of 
vapour of water by sulphuric acid, and the congelation is 

pole of an atom of oxygen, the attraction of the other 
pole for atoms of a certain kind might be increased, 
although its attraction for sodium might be lessened. If 
this comparison of a diatomic atom with a magnet was 
admitted, he pointed out that, in all cases, if an atom of a 

of ozone. Experiments of absorption lead to the conclu¬ 
sion that the density of ozone is one and a half times that 
of oxygen. He applied Graham’s law of diffusion—viz., 
that the diffusion takes place in the inverse proportion of 
the square of the density. He then diffused two mixtures— 

NOTICES OP BOOKS. 

given kind applied to one pole of a diatomic atom tended one of oxygen and chlorine ; the other of oxygen and ozone, 
to strengthen the polarity of the latter, an atom of the Thus comPared, the density of ozone to that of chlorine 
same kind applied to the other pole would tend to weaken | or oxygen was found to be 1 : 5. 
it in an equal degree; and hence that, as a general rule, if 
two symmetrical molecules, such as NaONa and HOH, 
came together, the forces with which the atoms were held 
together would be, on the whole, increased by an inter¬ 
change of atoms such as would convert the above mole¬ 
cules into NaOH and NaOH. Professor Foster added 
that he did not offer these remarks as affording a solution 
of the difficulties pointed out by Dr. Odling, but simply 
as indicating a direction in which he thought such a 
solution might reasonably be sought for. 

Mr. Chapman, in allusion to an illustration made use of 

Discorso di Apertura del secondo anno della Facoltd di 
Chimica, Letto dal Fondatore, Prof. Carlo Cassola. 

Napoli. 1867. 

The address of the President at the opening of the second 
year of a chemical college could hardly, our readers 
might say, contain much novelty, or any details which 
they could not note down beforehand. „ could not note down beforehand. Of course he 

by the last speaker, said that if two bar magnets were would give a general glance at the position of chemistry, 
placed end to end, the north pole of one being adjacent to the the progress of discovery, and the prospects of the insti- 
southpole of the other, the sustaining power of the free end | tution where the science was cultivated and taught. The 
of the lower magnet was not augmented ; but that if they 
were laid parallel and alongside, with similar poles 
adjacent, the magnetic energy of each magnet would be 
greatly increased. (This statement was received with 
manifest indications of dissent.) 

above address does nothing of the kind. Italy has been 
too long under despotic rule to have retained her old 

for scientific inquiry, and now that she has 
happily reconquered liberty, she is only beginning to see 
the necessity of cultivating science as one of the most 

the continued use of the word “ atomicity.’ 
and sal-ammoniac presented differences in 

Ammonia 
constitution 

Professor Wanklyn had likewise a great objection to | urgent means of cultivating the sources of national wealth. 
Hence this address is most curious and suggestive; its 
elementary character, its all but juvenile pretensions, have 
something of hope and encouragement in them ; so that 
in laying the substance of this discourse before our readers 
we are sure they will join us in an expression of sympathy 
for young Italy, and in the hope that her intelligent sons 
may see the importance of the new institution and encou- 

t In Dr. Thudichum’s Tables of New Atomic Weights, Molecu’ar 
Weights, and Functional Types for the Lecture-room and the Study 
published by Hardwicke, Piccadilly, this terminology is adopted, and 
the. theory of the variable dynamicity of atoms indicated on the 
basis of some of the best-established facts. 
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rage it in the only way that can lead to durable success— 
namely, by earnest study and hard laboratory practice. 

The address begins by referring to the backward condi¬ 
tion of Italy consequent on political misrule, and the 
paramount duty of every Italian to acquire political 
independence for his country. That desirable event having 
been accomplished, the next struggle was the endeavour 
to bring up their country to the level of more civilised 
nations. How was this to be done ? Not by relying on 
the Government, but by their own exertions, in construct¬ 
ing railroads and other means of communication, developing 
the riches of the soil, encouraging industry ; taking, in 
short, as their model, the Anglo-Saxon race—America 
and England. 

The President goes on to show how false is the system 
of national prosperity that produces little and consumes 
much, exports nothing, imports everything ; that produces 
few or no results of public education, while the population is 
uneasy and miserable. Trade and commerce are depressed, 
and those who should foster them are discouraged, because 
the system pursued is a false one. What is wanted for 
Italy is the development of her internal riches, and the 
knowledge how to apply science to her everyday wants. 

“ Banished from my native country by the political 
events of 1848-9, I have laboured and studied in different 
parts of Europe, in Asia, and the two Americas, to 
understand the secret of national prosperity. I returned to 
Italy, and excited my countrymen to follow the example 
of the stranger. I was laughed at ! By good fortune I 
have had the privilege of founding this centre of instruc¬ 
tion and research, although opposed by the Government 
and the municipality. The chief object of this Faculty 
of Chemistry is to instruct Italians in analytical chemistry 
and its application to industry, and then to distribute 
the men so educated over the country. Another object is 
to bring the scientific Italian out of his retirement and 
make his pulse beat in unison with that of his fellow- 
citizens—to win him, in fact, to the side of national 
industry and make him more esteemed in his native land.” 

Italy is beginning to feel the importance of the call. 
Various municipal and other bodies have sent minerals to 
be examined, and the Faculty is already in a condition to 
declare that Italy has undeveloped wealth in every kind 
of industry. Search has been made for coal, that great 
motive force, and in spite of the opposition of Government 
and of the municipality of Naples (expressions that occur 
more than once, and which we confess we do not under¬ 
stand) the province of Naples can supply that great need. 

He then goes on to show how to make the exports and 
imports more nearly balance each other. The imports in 
Naples and the surrounding districts amounted to 
200,000,000 lire per annum,* and the exports to only 
36,000,000. He proposes to work the metallic ores of the 
country by means of companies, to extend railroads, &c. 

The School of Chemistry, the only one in Italy (!), was 
founded in 1866, and has already acquired much precise 
knowledge as to the natural wealth of the country. It is 
strongly recommended that the youth of Italy be educated 
in the theory and practice of the sciences, in facts and ob¬ 
servations, and not in dry themes. The Faculty has already 
supplied two Lyceums with the chemical apparatus re¬ 
quired for instruction, and the University has also sought 
its aid. It has sent several chemists to different parts of 
Italy, and it carries on a wide correspondence with persons 
who require information on scientific subjects. 

The analyses performed by the Faculty had been 
liberally paid for with one exception, and that was on the 
part of the Government. One of the departments sent a 
liquid to the Faculty to. know if it were adulterated, and 
on returning the analysis the fee demanded was refused, 
on the ground that the Faculty was a public department, 
although all its documents bear the words “ iniziativa 

privata.” It is stated as one of the worst features of 
modern Italy that it grudges the scientific man his fee, 
while the number of useless officials that devour the public 
wealth is legion. 

An exhibition of national products would be useless 
until there is a larger number of producers. It is to be 
deplored that many Italians are gratified with an honour¬ 
able mention and a poor medal, while the maccaronis, 
once especially a native product, are now made of Russian 
flour, and are eaten with a French fork off an English 
plate. 

It appears that the King had offered the President a 
house and 400 lire per annum if he would establish the 
Faculty at Turin, while both house and endowment were 
refused in Naples. “ Such,” he says, “ is the Government 
patronage of science in Italy, at a time when the Prussian 
Government was expending 500,000 lire on the building 
alone of a laboratory of instruction in Berlin.” He calls 
upon the people to get out of the leading strings of the 
Government, and to think and act for themselves, although, 
somewhat contradictory to this advice, he suggests that a 
law be passed requiring every commune to set aside an 
annual sum for the purposes of scientific inquiry. 

There are other suggestions, sensible enough in their 
way, but remarkable to us only for being so obvious. On 
the whole, we are gratified with the manly spirit of the 
address, in spite of a little too much self-assertion and re¬ 
crimination, and think it creditable to the Government 
that young Italy can enjoy such freedom of speech. The 
very elementary nature of the address, and of the proposed 
remedies, show how degraded poor Italy had become under 
long years of political misrule. That there should be only 
one establishment in Italy capable of conducting a che¬ 
mical analysis, and that establishment a private one, from 
which a University is taking lessons, is indeed a com¬ 
mentary on the oft-repeated proposition that when a nation 
loses its political freedom it must part also, sooner or later, 
with its science, its literature, and its art. It cannot 
become enslaved in body without being also enslaved in 
mind. 

Chemical Notes for the Lecture Room. By Dr. Wood, 

F.C.S. London: W. and H. Warr and Co., Featherstone 
Buildings, Holborn. 1867. 

For the matriculation examination of the University of 

London, an examination that has acquired of late years 
very considerable importance, a knowledge of chemistry 
is insisted upon quite as fully as a similar knowledge of 

any other branch of education. If a candidate be rejected 
for not gaining the minimum number of marks in any one 
subject, he has to pass in all the others again at a future 
examination. Last year 641 candidates presented them¬ 
selves, and of these 334 were rejected ; in 1865, 397 out of 

616. An ignorance of chemistry is a very fertile cause of 
these rejections, and candidates generally complain of this 
subject as being one of “ the stiffest.” Very few fail, it 
seems, in mechanical philosophy. This is accounted for by 
the existence of a book, recognised as being the one neces¬ 
sary to work up thoroughly, and almost universally 
employed in the latter subject; while in chemistry the 
beginner, in an absolute sense, confuses himself by a mass 
of details, without the corresponding impression from 
seeing lecture experiments. Dr. Wood has endeavoured 
to prepare a short text-book on the subjects required, to 
answer the same purpose that Newth’s “Mechanical 
Philosophy ” now serves in another subject. We think 
that he has succeeded in a difficult task, but those who 
read the book will require to know it well. We need not 
talk of Dr. Wood’s knowledge as a chemist, but wre may 
mention that as a teacher he is wddely known, and few 
chemists have more knowledge of what is required by 
candidates for the before-mentioned examination, and for 
whom the book is almost specially framed, * The lira is worth 9|d. 
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Itisacapitalguidebookforlectureexperiments, although, 
as the author remarks, it is in nowise intended “ to super¬ 
sede the excellent works of Miller, Roscoe, and others ”— 
we presume that he means for this particular examination. 
It will form, as he remarks, a book of easy reference. As 
an additional recommendation, the wording of expressions 
and symbols are “ the very latest out. ’* 

Guide to Croft Spa. Third Edition. Darlington: J. and 
J. Burney, Telegraph Office, High Row. 1866. 

In the Chemical News, September 14, 1861, a detailed 
account was given of the chemical properties of the waters 
of this spa. It will be seen from that notice that three of 
the springs there contain more sulphuretted hydrogen 
than any other mineral springs in England. We are glad 
that the prosperity of Croft Tillage has called for a third 
edition of this very complete guide to its spa. 

CORRESPONDENCE. 

Improved Sulphuretted Hydrogen Apparatus. 

To the Editor of the Chemical News. 

Sir,—I venture to describe a modification of apparatus 
for generating sulphuretted hydrogen, which will, I trust, 
recommend itself to the laboratory on the grounds of 
compactness and cheapness, combined with effectiveness. 

It consists essentially of a generator and a wash-bottle 
united (in addition to the ordinary connexion) by a siphon, 
whose legs dip to the bottom of each vessel; it occupies, 
therefore, the same space as the simplest arrangement, 
while the production of gas may be rapidly arrested or 
controlled at pleasure without the escape of noxious 
effluvia. Its cost of construction need not exceed one 
shilling, while it affords even greater conveniences than 
the more costly adaptation described atp. 152 of the Journal 
of the Chemical Society, 1864. 

My apparatus consists of two similar wide-mouthed 
bottles, A and B, whose bungs (or, preferably, whose 

caoutchouc capsules) are pierced each by three holes. 
A is the generator, supposed in action ; B is the wash- 
bottle, which serves also, during inaction, as a reservoir 
for the exciting acid; F, a tall thistle-headed funnel passing 
to the bottom of A, by which it is charged, and which 
serves also as a safety-vent; S, s, the siphon limbs, which 
dip to the bottom of each vessel, and are slightly recurved 
at the orifices ; c, d, caoutchouc connectors ; G, g, the 
transit pipes for the gas as generated, the former termina¬ 
ting at the top, the latter at the bottom, of their respective 
vessels ; E, the eduction pipe ; II, blocks used to relatively 
raise or depress each bottle as occasion requires. 

Previous to operation, A is filled a quarter full of broken 
glass; on this are laid lumps of ferric sulphide, which are thus 
prevented from choking the ends of F and S; acid is poured 
in through F till A is three-quarters full; the siphon is then 
charged by nipping the other bend d, when the pressure 
of gas formed in A should be suffered to force the contained 
liquid over the bend c into B, till the mouths of g and s 
are covered, and the acid stands at the same level in both 
bottles, as in the figure L, l. B is then raised on the blocks 
H, and cl is unnipped, when the gas will commence flow¬ 
ing in its normal direction through G d g, and, bubbling 
through the wash-bottle B, will pass out at the eduction 
tube E. When it is desired to stop the action, A is raised 
on the blocks, and B depressed; the former will then be 
emptied by the siphon into the latter ; the reverse wrill 
take place, if, with a view of re-exciting the sulphide, the 
levels be again interchanged. 

Your readers’ ingenuity will suggest how, by varying the 
elevations, the flow of gas may be regulated to a nicety, 
or the charge of acid renewed without opening the bottles 
or emitting any smell. The eduction tube should, after 
traversing the solution to be impregnated with H2S, always 
finally dip into a bottle of strong liquor ammonise, which 
will absorb any excess of unused gas, thus furnishing a 
useful laboratory reagent as a by-product. 

Should the siphon become inoperative from gas collecting 
in its bend, which may occur through inadvertently 
over-emptying either bottle, or from effervescence passing 
up its limb S, it may be readily recharged as at starting. 

Such an arrangement is of course equally applicable to 
other gases of daily use in the laboratory, for each of which 
such an inexpensive apparatus might be reserved. 

I am, &c. B. W. Gibsone, M.A., B.Sc. 
Eaton Square, S.W , April 8. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Periodic Acid, its Basicity.—C. G. Lautsch has 
examined a number of periodates without being able to 
give decisive evidence on this point. He is inclined to the 
opinion that this acid is pentatomic and tribasic, not¬ 
withstanding that a difference between atomicity and 
basicity has not yet been established in the case of any 
mineral acid. The question might be conclusively answered 
if it were possible to introduce into the molecule of the 
acid alcohol and organic acid radicals, but the oxidising 
power of the acid is so great that it is doubtful whether it 
is possible to effect this replacement.—(Journ. prakt. 
Chem. c. 65.) 

Cobalt and fSTickel, Equivalents of.—Dr. E. v. 
Sommaruga. The determination of the equivalent of 
cobalt was performed on Gibb’s and Genth’s purpureo- 
cobaltic chloride ; this salt was dried perfectly by many 
hours’ heating at no°, weighed, heated till the ammonia, 
ammonic chloride, and water wrere wholly expelled. The 
resulting very hygroscopic cobaltic chloride was then 
reduced by hydrogen ; the metallic cobalt was weighed, and 
gave a mean of seven determinations 29*965, maximum 
3o,oo9, minimum 29*916. 

The nickelo-potassic sulphate was used for the deter- 
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mination of the equivalent of nickel. To prepare this salt, 
commercial nickel was dissolved in dilute sulphuric acid, 
to which nitric acid was occasionally added; a quantity 
of potassic sulphate, insufficient to combine with all the 
nickelic sulphate, was added to the filtered solution ; the 
solution was evaporated to crystallisation, and the crystals, 
after washing out the nickelic sulphate, were recrystallised 
several times. The final product worked on still retained 
traces of cobalt, but no other impurity. The crystals were 
dried at iooQ and weighed ; the sulphuric acid was deter¬ 
mined as usual, and the equivalent of nickel calculated 
from the weight of baric sulphate. The mean of six experi¬ 
ments was 29*013 ; maximum, 29*079 ; minimum, 28*911. 
The proximity of these numbers to those obtained by 
R. Schneider from different experimental bases supports 
the author in assigning to cobalt the equivalent 30, to 
nickel 29.—(Sitzimgsber. Akad,t Wien, June, 1866.) 

Vapour Density, Determination of.—R. Bunsen. 
As the omission of one minute detail would, in perform¬ 
ing determinations by this method, render the result 
worthless, an abstract of this wonderful paper would be of 
little value, and no abstract could give an idea of the 
astonishing delicacy of the operations described; we 
therefore refer readers to the original, remarking that with 
carbonic dioxide, six experiments, in each of which less 
than *35 gramme was employed, a mean 1*527, maximum 
1*529, minimum 1*525, were found. Regnault, working on 
19 grammes,found 1*529.—{Ann. Chem. Pharm. exli.273.) 

Fatty Acids, Cbloro-derivatives of (C=i2).— 
Dr. AY. Schlebusch. Hypochlorous acid does not unite 
with fatty acids, but introduces chlorine into their mole¬ 
cule ; the acetic acid chloro-derivative is difficult to 
obtain ; valeric acid gives chlorvaleric acid, described by 
Clark and Fittig. Yalerolactic acid and its baric, cupric, 
and argentic salts are described. Butalanine C5Hu02N 
was obtained by heating the crude chlorvaleric acid with 
absolute alcohol saturated with ammonia. After a few 
hours’ exposure in sealed tubes to 120°, the solution was 
evaporated to expel ammonia and alcohol, heated with 
baric hydrated oxide to decompose ammonic chloride, 
freed from baric salts by sulphuric acid, and evaporated 
to crystallisation. Butalanine combines with acids. With 
chlorhydric acid transparent plates are formed.— {Ann. 
Chem. Pharm. cxli. 322.) 

Carminic Acid (C= 12).—H. Hlasiwetz and A. Gra- 
bowski. Carminic acid, when boiled with dilute sul¬ 
phuric acid, splits into carmine red and sugar ; the latter 
reduces Trommer’s solution, and gives Pettenkofer’s re¬ 
action, but neither ferments nor acts on polarised light; 
traces of it are dissolved by alcohol. Dried at 500, its for- 
mula-was C6Hl0O5 ; at ioo°, CfiH804. 

Carmine red, CnHl207, is a dark purple amorphous sub¬ 
stance, reflecting green light, soluble in water and alcohol, 
with a fine red colour ; insoluble in ether. Like carminic 
acid, it pertinaciously retains traces of phosphates ; its 
alcoholic solution, when treated with alcoholic potash 
solution, deposits the whole of the carmine red as 
CuH10K2O7, from which the corresponding baric and calcic 
compounds were obtained. Powerful reducing agents 
perfectly decolorise the solution of carmine red, but the 
resulting body could not be separated in a pure state. 
Fused with potash solution of appropriate strength, car¬ 
mine red gives oxalic and succinic acids, and coccinin— 
probably C14Hl205—a body resembling chinon. Its crys¬ 
tals polarise light, are insoluble in water, easily soluble in 
alcohol, difficultly so in ether. Coccinin dissolves very 
easily in dilute alkaline solutions, and in such solution is 
one of the most sensitive bodies to the action of oxygen. 
The solution is at first yellow, then violet, finally a mag¬ 
nificent purple red. Few bodies give rise to so many 
phenomena of colour as coccinin. 

From the splitting of carminic acid into carmine red 
and sugar, perhaps Schutzenberger’s is the nearest to the 

real formula—probably C17H18Oi0—of that much-investi¬ 
gated body.—{Ann. Chem, Pharm. cxli. 329.) 

Rufig-allic Acid, a Derivative of (C=I2).— G. 
Malin. Rufigallic acid was fused with potash, and gave 
among other things a straw-coloured body crystallising in 
very slender needles soluble in boiling water, in alcohol, and 
in ether, sparingly soluble in cold water, reacting acid, 
decomposed by heat; its aqueous solution reduced argentic 
and alkaline cupric solutions; it did not appear to combine 
very definitely with anything. Its formula is C6H403, and 
its name oxychinone.—{Ann. Chem. Pharm. cxli. 345.) 

Resins rendered Soluble.—H. Violette. Copal 
and other refractory resins are soluble in oil of turpentine, 
&c., if they have been heated for 15—20 minutes to 350— 
400°, of course in closed vessels. The best way of operating 
is to heat the resin for a few minutes in an open vessel; 
5 or 6 per cent, of water are by this means expelled. 
The vessel is then closed, and the heating continued. The 
product gives very excellent varnishes. To avoid the 
necessity of heating the varnishes made as described, in 
order to brighten them, the oil, &c., which it is intended 
should be used, may be heated together with the resin. 
The product then simply needs dilution.—{Ann. Chim. 
Phys. [4]. x. 310.) 

Fho§j)horou$ Add (0 = i6).—Rammelsberg. The 
examination of compounds of phosphorous acid with dyadic 
metals leads to the conclusion that this acid exists in three 
states, corresponding to the ortho-, pyro-, and meta- 
phosphoric acids. Thus the (K', Na', Am'), together with 
the (Pb", Cu", Cd", Mn", Co", Ni" ?) salts, which may 
respectively be typified by HR/2P03 andHR/'P03, point to 
U ) 
H(PO)" } ^3’ corresPon^ng to metaphosphoric acid. The 

(Ba", Sr", Ca", Ni" ?, Zn" ?) salts give H8P207, otherwise 

H(PO)" } ^5’ corre8Pon^^ng to pyrophosphoric acid, and 

magnesic salt, though less decisively, indicates 

| 03, corresponding to orthophosphoric acid. An 

2J 

the 
h4 
H(PO)" j 
ethylic salt, in which the hydrogen is wholly replaced by 

ethyl, is represented by ^H^PO)"} ^2* ^ *s to 

observed that whilst the acid radical in phosphoric acid is 
triadic, that in phosphorous acid, having one bond satu¬ 
rated by H, is only dyadic H(PO)"; similarly the acid 
radical of hypophosphorous acid is only monadic H2(PO)'. 
—{Monatsber. Berl. Akad. Aug. 1866.) 

Etliylic Chloracetate, Action of Ammonic Car¬ 

bonate on.—AY. Heintz. The acids of the lactic series 
possess at once the functions of acids and alcohols, their 
basicity remaining unaltered by the replacement of 
hydrogen by acid radicals ; and as under the influence of 
dyadic metals two molecules of acid will unite in order to 
furnish two replaceable atoms of H basylous, so under the 
influence of acid radicals should two molecules unite to 
furnish H2 chlorous. The preparation of ethylic succinyl- 
lactate proves the correctness of this view. Dyadic car¬ 
bonyl not having been used in a similar reaction, an 
attempt -fras made to effect this molecular combination by 
means of sodic carbonate, but the product was too small 
to be useful. Ammonic carbonate was therefore em¬ 
ployed, it seeming likely that its volatility would assist 
the reaction, but an examination of the products obtained 
showed that carbonic acid did not intervene in the 
reaction which really did occur, the result of the experi¬ 
ments being that ethylic tri-, and probably di-, glycol- 
amidate were produced.—{Ann. Chem. Pltarm. cxli. 355.) 

Cupric Rersulpbide (Cu = 63*5, S =• 32).—A. Gescher. 
Bloxam’s body Cu2(NH4)2S7 w*as prepared by making a 
solution of ammonic persulphide of such strength that a 
sample of it, mixed with an ammoniacal solution of cupric 
sulphate, deposited on standing red crystals quite free 
from black cupric sulphide. The right strength being 
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attained, the solutions were mixed in bulk. To the 
crystals so obtained the formula 2CuS3 + (NH4)2S is attri¬ 
buted.—[Ann. Ckem. Pharm. cxli. 350 ) 

MISCELLANEOUS. 

Death of Walter Crum.—Many of our readers 
will hear with regret of the decease of Mr. Walter Crum, 
which took place on the 4th inst., at Thornliebank. Mr. 
Crum had been for more than twenty years a Fellow of 
the Royal Society. His papers, chiefly on subjects con¬ 
nected with calico-printing, were numerous, and bore the 
stamp of great talent and originality ; we may especially 
mention his researches on Indigo, on the Acetates of 
Alumina, on Mordants in Dyeing, on Cotton-fibre, &c. 
By his death the Chemical Society loses one of its original 
Fellows and a respected Vice-President. 

Analysis of Eartli eaten in Borneo.—Some few 
years ago the manager of the Orange-Nassau colliery, near 
^andjermasin, in the Island of Borneo, found that many of 
his workpeople (natives) consumed large quantities of a 
kind of clay; a sample of this material was forwarded to 
Batavia for analysis, and the following is the result in 100 
parts :— 

Pitcoal resin (organic matter volatile at red heat) 15 ’4 
Pure carbon >> a 99 14-9 
Silica tt tt 9 9 38*3 
Alumina »> tt 99 27 7 
Iron pyrites a tt 99 3’7 

ioo’o 

We remind our readers that the eating of clay is a custom 
to which savages—or, at least, human beings of a very 
low degree of development—are freely given in various 
parts of the world. No other analyses of any of the sub¬ 
stances used as such have been made, or at least, if made, 
they have not been published. The resident military 
medical officer at the above-named colliery is strongly 
inclined to consider it the duty of the manager to eradi¬ 
cate and discountenance this habit of the workmen, as it 
appears to injure their health. 

Iffeeting-s for tlie Week. 

Tuesday, May 14. 
Royal Institution, 3 p.m. Professor Miller £< On Spectrum 

Analysis.” 
Royal Medical and Chirurgical Society, 8| p.m. 
Photographic Society, 8 p.m. 

Wednesday, May 15. 
Society of Arts, 8 p.m. 
Pharmaceutical Society, 8 p.m. Anniversary. 

Thursday, May 16. 
Royal Institution, 3 p.m. Professor Huxley “ On 

Ethnology P 
Royal Society, 8^ p.m. 
Chemical Society, 8 p.m. 

Friday, May 17. 
Royal Institution, 8 p.m. Professor Odling “ On 

Absorption of Gases by Metals.” 
Saturday, May 18. 

Royal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.”  

NOTES AND QUERIES. 

Colours from Caramel.—Sir,—Perhaps the following information may 
be of use to your correspondent'.-The secret consists in using glu¬ 
cose and heating it with an alkali. For vinegar, carbonate of ammonia is 
required, as a fixed alkali produces turbidity. 120 lbs. of glucose 
require 6 lbs. of carbonate of ammonia and 6 lbs. of water. Heat 
together in a metal boiler till the glucose is of the desired colour, keep¬ 
ing the mixture well stirred. Then add 30 or 40 lbs. of warm water 
poured in a thin stream.—F. Thompson. 

Glass Drilling.—A correspondent, D. F., informs us that the process 
for working glas3 with files, drills, or other tools of steel, moistened 
with dilute sulphuric acid, as given by Dr. Lunge in the last number 
of the Chemical News, was the subject of a patent taken out by 
Maudsley some years back. 

Nitro-benzol.—Sir,—In reply to “Manufacture!'," I beg to inform him 
that I have prepared nitro-benzol nearly colourless, and with a pure 
fragrant odour, by distilling it much below its boiling point in a cur¬ 
rent of steam. The first portions, which contain benzol, &c., are to 
be rejected. 

Chinese Blue.—We have received several communications on this 
subject, in answer to a query in our last number. If “ R. H. W., 
Manchester.” will send an address, they shall be forwarded. 

Light Coal Oil.—Sir,—Have any of your readers tried a plan of 
mixing the light oil obtained from coal tar with a solution of chloride 
of lime, and submitting the mixture to distillation ? If so, what 
changes have been noticed, and what was the action on the sulphur 
compounds ? —M. 

Caramel Colours.— If “E. A., Glasgow," will send his address, we 
will forward several communications which have arrived on this 
subject. 

Calico Printing.—Sir,—I have spent over three years in trying to 
improve various colours now in use by calico printers and dyers. I 
shall be glad if you could assist me in obtaining a little ready money 
for the following important discovery I can print on cotton goods a 
mordant that will produce a perfectly fast mauve, with, or at the 
same time as, garancine work, more fast and bright than any pro¬ 
duced previously. I can dye all aniline colours faster and brighter 
than they have ever been done, and at a much less expense, on any 
kind of fabric. I can also produce the same shade of colour on mixed 
goods at one operation, and which is both cheap and simple. I will 
render every explanation necessary to any one applying through you 
or your valuable paper, and give any security and guarantee.—J. K. M. 

ANSWERS TO CORRESPONDENTS. 

*V* All Editorial Communications are to be addressed to the Editor, 
and Advertisements and. Business Communications to the Publisher, at 
the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. of the Chemical News, containing a copious Index, is now 
ready, price ns. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price 1 s. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

Owing to the length to which our report of the Chemical Society 
extends, we are compelled to omit articles by Dr. Muspratt, Dr. 
Maisch, and others, togetherjwith^several reviews,'reports, and letters. 

W.—Crucible is derived from the Latin crucio, to torture or twist. 
F.R.A.S.—The letter has been forwarded. 
Townsend, Hook, and Co.—The address shall be sent. The author is 

preparing an article on the subject for these pages. 
IV. Beckett.—The syrup of orange and quinine appears likely to be 

of value in cases where orange wine and quinine would be injurious 
to the system. 

Constant Reader and Another Person.—Sunlight shining on a fire 
will not put it out nor prevent combustion. The explanation of the 
popular opinion on this point is, that the light of the sun is so 
immeasurably superior to that of the fire, that the latter appears to 
lose its brilliancy when sunlight falls on it, and to an ordinary 
observer would seem dead. 

T. S.—We should be pleased to receive the information in a form 
suitable for publication. 

M. M. Soc.—The animal matter maybe removed from the sections 
of bone by soaking them in caustic potash. The alkali must be well 
washed out before mounting the sections. Canada balsam is best for 
the latter purpose. 

Books Received.—“The Calculus of Chemical Operations ; being a 
Method for the Investigation, by means of Symbols, of the Laws of 
the Distribution of Weight in Chemical Change. Part I. On the Con¬ 
struction of Chemical Symbols.” By Sir B. C. Brodie, Bart., F.R.S.— 
“Dr. Ure’s Dictionary of Arts, Manufactures, and Mines.” Edited by 
Robert Hunt. Vols. I., II., and III.—“A Dictionary of Science, 
Literature, and Art.” By W. T. Brande and Rev. G. W. Cox. Vols. 
I., II., and III. 

Communications have been received from Dr. Adriani; J; H. 
Swindells; A. Jaeger; T. Sherlock ; J. Kenyon ; R. Hulse; J. C. 
Bell, F.C.S. ; G. Thompson; Lewis, Ash, and Co.; A Subscriber; 
A Constant Reader; James Browne and Son; E. Tate; Messrs. 
Huskisson and Son ; P. Squire ; Johnson and Sons ; Another Person; 
Gaskell, Deacon, and Co.; Allhusen and Son; May and Baker; J. R. 
Haas and Co.; W. Beckett; Townsend, Hook, and Co. 
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ELECTION- OF FELLOWS AT THE 

CHEMICAL SOCIETY. 

It was suggested last week that it would probably be 

necessary to alter some of the By-laws regulating the 

admission of Fellows into the Chemical Society, and we 

stated that the problem to be solved was how to guard 

against the admission of unfit persons, and at the same 
time to prevent the ballot becoming an organ for the 

gratification of personal pique. On looking more care¬ 
fully into the Charter and By-laws of the Chemical 
Society, it appears that there is to be found a very simple 

solution of the latter part of this problem. Attention 
being drawn to the subject, it has not failed to strike 

most persons as manifestly unjust that the decision on 
an important question, brought before a meeting of the 
members, should be determined according to the wishes 

of the minority ; and it shows how harmoniously the 
Society and its officers have hitherto worked together 
that this hardship has never been felt before. On his 

admission, each Fellow received the regulations of the 

Society, together with sundry other formal documents; 
but we venture to say that not many looked at them a 
second time, and few will now be able to lay hands on a 

copy of the Charter and By-laws, to which we now pro¬ 
pose to direct attention. When everything is going on 

smoothly, the laws and regulations of the Society are 

dormant. 
It now appears that for many years the Society has 

been acting contrary to the Charter, in electing Fellows, 

honorary and foreign Members, and Associates, accord¬ 
ing to the existing By-laws. 

By the third paragraph of the Charter of Incorpora¬ 
tion, granted to the Society in 1848, it is declared—• 

“ That at all General Meetings and meetings of the 
Council the majority present and having a right to vote 
thereat respectively shall decide upon the matters pro¬ 
pounded at such meetings.” 

Again, the concluding paragraph of the Charter declares, 
“ That no resolution or by-law shall, on any account or 

pretence whatsoever be made by the said body politic and 
corporate in opposition to the general scope, true intent 
and meaning of this our Charter ; and that if any such 
rule or by-law shall be made, the same shall be absolutely 
null and void to all intents, effects, constructions, and pur¬ 
poses whatsoever.” 

Now, it is very evident that the By-law, making the 

election of a candidate depend upon the votes of three- 
fourths of the Fellows present, is in direct contravention 

to the “true intent and meaning” of the first-quoted 

paragraph of the Charter; and therefore such By-law is, 

according to the terms of the second citation from the 
Charter, “ absolutely null and void to all intents, effects, 

constructions, and purposes whatsoever.” 

But it may be argued that the third paragraph of the 

Charter refers only to anniversary meetings or extra¬ 
ordinary meetings of the Society. An attentive exami¬ 

nation will, however, show that by the term “ general” 
meeting is intended that which is now commonly called 
an “ ordinary ” meeting. The term “ ordinary meeting” 

strictly means regular or customary meeting; a general 
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meeting means one public or common to the whole of the 
Fellows. Custom has sanctioned the omission of the 
word “ general ” as qualifying the ordinary meetings, but 
it is still retained in By-law, which speaks of an extra¬ 

ordinary general meeting, which, logically and gram¬ 
matically, can only mean a general meeting held extray 

or in addition, to the ordinary bimonthly meetings. 

The term “general meeting” occurs several times in 
the Charter, but nowhere do we find the terms “ ordi¬ 
nary” and “anniversary” meetings. When, however, 
we refer to the regulations of other learned societies, no 

longer can there be any doubt as to the meaning of the 

term “ general ” meeting. In the Charter of the Royal 

Society no mention is made of meetings of the members, 
ordinary, extraordinary, or general. But in the Charter 
of the Zoological Society the term “ general ” meeting 
is used in a sense applicable only to ordinary meetings; 
and in the By-laws the monthly meetings of the Society 
are invariably spoken of as “ general meetings,” or 

il ordinary general meetings.” In the Charters of the 
Linnaean and Geological Societies likewise the term 

“ general meeting ” is used to express the ordinary meet¬ 

ings of the members, and in the By-laws these are in¬ 

variably termed “ general ” meetings ; the 9th section of 

the rules of the latter Society, in fact, state that “ the 

general meetings to be held by the Society shall be of 

three kinds:—1. Annual; a. Special; 3. Ordinary.” 

It cannot, therefore, be doubted that the term “ general ” 
meeting in the third paragraph of the Charter of the 

Chemical Society means the same as the term “ ordinary” 
meeting does in the By-laws. 

No one, we imagine, will dispute that the election of 

Fellows is a “matter propounded” at a meeting upon 

which the “majority present” are to decide. On the 

contrary, the question as to whether a candidate is to be 

admitted to the Fellowship of the Chemical Society is 

a very important matter propounded to those present 

who have a right to vote, and the question, above all 

others, which should be carried by a numerical majority. 

In strict logical interpretation, therefore, those candi¬ 
dates who were blackballed at the recent meetings of 
the Society were excluded from the Fellowship in error. 

A numerical majority of voters were in favour of their 
admission, and at the present time the blackballees are 
as strictly entitled to the letters F.C.S. as are any of the 
blackballed. 

We confess we see only one course to be pursued in 

respect to the By-laws which remit the decision on such 

important matters as the election or removal of Fellows 
to a small minority, in opposition to the wishes of the 

great bulk of those present. Strictly speaking, these 

restrictive By-laws never had any legal existence, and 

they should at once be replaced by others in conformity 
with the Charter. 

One half of the problem now under discussion—that of 
preventing voting by ballot becoming an organ for the 
gratification of personal pique—has solved itself in a 

manner which leaves nothing to be desired. The first 
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part of the question—How to guard against the admis¬ 
sion of unfit persons into the Society—is one in which 
Council and Fellows are free to act, for the Charter spe¬ 
cially provides that they “ may alter, vary, or revoke, 
and may make such new and other By-laws as they 
shall think most useful and expedient for the said body 
politic and corporate, so that the same be not repugnant 
to these presents.” Thus the way is clear to a satisfac¬ 
tory settlement of the recent unwarrantable proceedings 
and the permanent prevention of their recurrence, and 
to the establishment of safeguards against the degrada¬ 
tion of the Fellowship of the Chemical Society. 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Direct Production of Stilbene from Bitter 
Almond Oil, by C. Greville Williams, F.R.S.* 

Stilbene was obtained by Laurent by the distillation 
of hydride of sulpho-benzoyle, according to the equa¬ 
tion— 

8 C7H6S = 2CS3 + 3H2S + 2C14Hl2 + C26H18S. 

Hydride 
of sulplio- Stilbene. Thionessal. 
benzoyle. 

The simplicity of the relation between hydride of benzoyl 
and stilbene.made me conceive that the latter might be 
produced directly from the former; thus— 

2 C7H80 + 4^" a = C44Hj2 + 2N" a20. 
Experience has completely confirmed this supposition. 

The reaction, however, as might be expected, does not 
take place without the formation of other products. In 
fact, the amount of stilbene produced is so small, and the 
difficulties in the way of the separation of the substances 
produced are so considerable, that I should have delayed 
publishing my results in their present state had I not 
seen that Clausf is working in a somewhat similar 
direction. However, as he employs sodium amalgam 
and an etherial solution of hydride of benzoyl, instead of 
hydrocarbons, he obtains bodies containing oxygen. One 
of the substances produced in the manner indicated is 
the salylic acid, C7H602, of Kolbe and Lautemann, and 
the other appears to be identical with Church’s dicresol, 
C7H704 

To obtain stilbene I treated the bitter almond oil of com¬ 
merce with an equivalent quantity of sodium, and dis¬ 
tilled the mixture at a temperature sufficiently high to 
bring over everything volatile. The distillate was again 
treated with sodium and fractionally distilled. One por¬ 
tion came over below 200°, and contained volatile liquid 
hydrocarbons, among which benzol was observed. The 
fraction distilling between 200® and 2440 did not yield any 
crystals, even when exposed to a freezing mixture of ice 
and salt. That portion of fluid which distilled between 
2440 and 265° became nearly solid on cooling. Above 
265° the distillate consisted chiefly of crude stilbene. The 
fluid distilling between 200^ and 2440 contained carbon 
85-3, hydrogen 8*i, oxygen 6*6. It was apparently a 
mixture, and probably contained a small quantity of 
stilbene in solution. 

* Communicated by the author. 

t Ann. der Chem. und Pharm. cxxxvii. 92. “Ueber die Einwirkung 
von Natriumamalgam auf Benzoylwasserstoff in atherischer LOsung.” 

% Ibid, cxxviii. 301. 

Jhe solid substance was dissolved in hot benzol, and 
on cooling gave a crop of beautiful colourless prismatic 
crystals, which, when perfectly freed from benzol by 
exposure for some time to a temperature of ioo°, gave 
the product a. The mother liquid, on standing, gave a 
second crop b, which was freed from benzol in the same 
manner as the first. The third crop c was only purified 
by pressure between folds of filtering paper. The resi¬ 
due, evaporated to dryness and sublimed, gave crop d. 
The melting points were as follows:— 

a • 0 • 0 0 • ”3 
b 0 6 0 0 0 . 116' 

c . 0 0 0 0 0 * 78; 
d . 0 0 0 • • . 100' 

The second crop was burned with oxide of copper and 
oxygen gas, with the annexed result:— 

0*2227 gramme of crop b gave 
0*7642 ,, carbonic anhydride, and 
0*1374 >> water. 

Or, per cent.:— 
Experiment. Calculation, Stilbene. 

/-*-N 

Carbon . 93*59 93*33 C14 168 
Hydrogen 6*85 6*67 H12 12 

ioo*o 180 

Agreeing, therefore, with the formula Ci4H12, which 
is that of stilbene. 

The melting point of the specimen analysed was 1160. 
Laurent does not give the melting point of stilbene, but 
merely states that it fuses several degrees above ioo°. 

The vapour density of stilbene as given by Laurent is 
8*4, a number which is entirely incompatible with the 
formula. Therefore, although I only had a very minute 
portion (less than two decigrammes) of stilbene left, I 
resolved to repeat the vapour density determination, 
feeling sure that even if the experimental result was 
not so accurate as might be desired, it would still be a 
sufficient approximation to indicate the true formula of 
the substance analysed. The experiment was made in 
an atmosphere of mercury vapour, with the annexed 
result:— 

Excess of weight of balloon 
Temperature of vapour . 
Temperature of air 
Pressure 
Capacity of balloon 
Residual air . 

Experiment. 

■ 6*024 

. 0*1371 gramme. 
35°° 
17® 

. 764 m.m. 
95*5 c.c. 

. 12*5 c.c. 
Calculation. 

6*228 
The large amount of residual air, and the smallness 

of the scale on which the experiment had to be made, 
make me regard this experiment as one requiring to be 
repeated. It is, however, quite near enough to the 
theoretical value to show that the number obtained by 
Laurent was due to some error of experiment. 

It is important to observe that the specimen of stil¬ 
bene which fused at 1160 had its melting point raised to 
1200 by keeping it for some hours at a temperature of 
ioo°. It is evident, therefore, that the fusing point of 
stilbene is not lower than 120°. 

Recent Analysis of the Montpellier Saline Chalybeate 
{Kissingen) Spring at Harrogate, by Dr. Sheridan 

Muspratt, M.D. (.Hon.), F.R.S. Ed., M.R.I.A.,fyc.* 

As there have been so many strange analyses, some most 
conflicting, of the water of the above celebrated spriDgf 

* Communicated by the author. 
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I have for some months been engaged with experiments 
and researches upon it; and feeling that the results 
elicited are now the true ones, I place them before the 
readers of your ably conducted journal. In the Chemical 
News for June 29, of last year, it is stated that this 
Kissingen spring holds the following :— 

Carbonate of baryta.7 *6 57 
Carbonate of strontia . . . .2*815 

Neither of these earthy carbonates is contained, as such, 
in the water. The barium exists as a chloride—i.e., in 
the same form as it does in the “Dr. Muspratt chalybeate, 
or chloride of iron spring.” Annexed is the new 
analysis, collaterally with that of my friend Dr. Hof¬ 
mann :— 

Carbonate of iron . 

Grains in the imperial gallon. 
1854. 1867. 

Dr. Hofmann. Dr. Muspratt. 
2*790 3 *719 

Carbonate of lime . 21 *011 
Carbonate of magnesia . 41 ’796 2*074 
Carbonate of manganese . 
Chloride of sodium . 

trace trace 
656*838 700*500 

Chloride of calcium. 159*278 168 *450 
Chloride of magnesium . 35’635 81 *560 
Chloride of potassium 11*383 6*916 
Chloride of barium . 6*364 
Chloride of strontium _ traces 
Chloride of lithium. — traces 
Silicic acid 0*947 0*438 
Ammonia, &c. . traces 

908 *667 

traces 

991*032 

Cubic Inches of the Gases in One Gallon of the Water, 
Carbonic acid . 24*17 *1*33 
Carbide of hydrogen . 2*40 2*74 
Oxygen .... *5i *77 
Nitrogen • 6 *48 

33 *56 

5*92 

30*76 

The quantity of chlorine in the gallon was estimated by 
my assistant, my brother Edmund, five other chemists, 
and myself, q^id the mean (by weight and volumetrically) 
was 596*472 grains per gallon. The total amount of 
chlorine in June, 1865, was 510*17 grains per gallon; in 
March, of this year, I found 592*5 grains. From the 
recent analysis, the water is much stronger in its saline 
ingredients ; besides, it has acquired others (chlorides of 
barium, &c.) that did not exist in it previously. When 
the late Mr. West, of Leeds, analysed the water from 
this spring many years ago (1844?), he gave 20 grains 
of sulphate of soda in the gallon. If this salt was pre¬ 
sent then—it could not possibly be there with chloride 
of barium—it is not now found in any of the strongly 
impregnated waters of Harrogate, “ the queen of northern 
spas,” as justly styled by Dr. Granville. The springs 
to which Harrogate owes its celebrity exceed in number 
those of any other place in the kingdom. 

College of Chemistry, Liverpool, May 1. 

TECHNICAL CHEMISTRY. 

Notes on Thallium and Magnesium Alloys, by S. Mellor, 

Esq., Manager of the Magnesium Metal Company.* 

It having been suggested that if an alloy of thallium 
and magnesium could be easily made into wire it 
might be found to burn readily and to produce an intense 
bright green flame, which, from its portability, would 
be well adapted to some of the purposes for which a 

green flame is required, some experiments have been 
made with this end in view. 

It was found that thallium alloys most readily 
with magnesium, and in any proportions. The alloys 
are very stable, and are easily worked up into wire 
and ribbon. Alloys containing 5, 10, 15, 20, 25, and 50 
per cent, of thallium were prepared. These all burn 
brightly and steadily, but the flame is smaller and the 
combustion slower than that of pure magnesium. The 
flame is cold, and the heat-conducting property of the 
alloy, compared with magnesium, is sensibly diminished, 
showing the change in the molecular construction of the 
metal. The smoke produced in the combustion of these 
alloys is more dense, and as it curls gracefully away it 
is seen to be fringed with a rather pretty dark purple 
tint; but the magnesium light is so very intense that it 
almost completely masks the thallium flame, so that it is 
not observable in some of the alloys—indeed, the green 
light is scarcely recognisable even in an alloy containing 
50 per cent, of thallium. 

An alloy of 5 per cent, of thallium appears to render 
magnesium less brittle and more ductile than pure mag¬ 
nesium is usually produced; but the higher alloys of 
thallium, say those containing 25 and 50 per cent, of 
thallium, are more oxidisable than pure magnesium. 

The metals were put together cold in a closed iron 
crucible; only a slow heat was required to melt them. 

.II I-■ HI ■■■ !■«—M I—■! ■ ■ I I ft 

PHARMACY, TOXICOLOGY, &c. 

On Colchicia, by John M. Maisch.* 

The collection of chemicals in the Philadelphia College 
of Pharmacy contains a specimen of colchicia prepared 
by Mr. Carter in 1857 ; a portion of this was used for 
the purpose of clearing up the contradictions in the 
statements of different authors. The substance is a 
light yellow amorphous powder, possessing a very faint 
odour and intensely bitter taste, sparingly soluble in 
ether, but easily soluble in water and alcohol, the 
aqueous solution being slightly turbid, most likely in 
consequence of the decomposition of a small portion 
into resin and colchicein. Heated upon platinum foil, it 
fuses; at a higher heat, it takes fire and burns without 
leaving any residue. Placed upon moistened red litmus 
paper, the blue colour is restored; very faintly red¬ 
dened litmus becomes blue also by a concentrated 
aqueous solution. One drop of dilute sulphuric acid 
dropped from a bottle giving fifty-two drops to the 
fluid drachm, consequently about one-eighth of a grain 
H0,S03, when mixed with one grain of colchicia, re¬ 
tained its acid reaction. One drop of the acid was 
mixed with one fluid ounce of distilled water; in five 
minims of this mixture, equal to about one-seven hun¬ 
dred and seventieth grain H0,S03, one-sixteenth grain 
colchicia was dissolved, and the solution now had a dis¬ 
tinct alkaline reaction on slightly reddened litmus 
paper ; but on heating this solution to the boiling 
point, it had acquired an acid reaction. 

The most important tests for recognising the presence 
of colchicia are its behaviour to dilute acids and also 
alkalies, by which its solution acquires a yellow colour, 
and the violet and blue colour which is produced by 
oxidising agents with dry colchicia. This latter colora¬ 
tion, which changes through various shades finally into 
yellow, is strikingly beautiful when concentrated sul- 

* Abstract of a paper in the American Journal of Pharmacy, 
xxxix. 97. * Communicated by the author. 
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pliuric acid is used and immediately some nitric acid or 
a fragment of a nitrate is added; strong- nitric acid 
produces it likewise, but it changes more rapidly to 
yellow. Sulphuric acid with, a trace of chromate or 
bichromate of potassa, or of sesquichloride of iron, or of 
binoxide £>f lead, shows the same reaction at the point 
of contact with colckicia; the liquid itself has a green 
colour with the first two reagents, owing to their intense 
yellow colour. 

One grain of colchicia was dissolved in one fluid 
ounce of distilled water, slightly acidulated with muri¬ 
atic acid 5 by repeated trials it required 114 drops from 
this phial to make one fluid drachm; this measure had been 
carefully gauged with a pipette graduated into c.c. 
In making the following experiments, a sufficient 
amount of the reagent was added to enough distilled 
water to make one fluid ounce, and the solution of col¬ 
chicia was carefully dropped in until, after stirring, a 
permanent turbidity was observable. Under these cir¬ 
cumstances, it was required of 

Mayer’s iodohydrargyrate of potassium, 15 drops ; tur¬ 
bidity quite distinct. 

Sonnmschein’s phosphomolybdic acid, 20 drops ; tur¬ 
bidity distinct. 

Tannic acid, 100 drops ; turbidity scarcely observable. 

It follows from this that the following amounts of 
colchicia may be detected by 

Mayer’stest. . *01645 grains, or ipartm.27700 water.f 
Sonnenschein’stest *02193 ,, ,, 20778 ,, 
Tannic acid . . *10965 ,, ,, 4156 ,, 

Solutions of colchicia in water acidulated with sul¬ 
phuric and with muriatic acid were evaporated and 
tnree times taken up by water and again evaporated; 
tne aqueous solutions were finally filtered from the 
separated resin, and the filtrate slowly evaporated with 
ari excess of carbonate of lead, the residue then treated 
with strong alcohol and slowly evaporated. Colchicein 
was obtained in yellowish crystals, which were free from 
acid and lead. Dissolved in water it still yields pre¬ 
cipitates with tannin, phosphomolybdic acid, and iodo¬ 
hydrargyrate of potassium ; but neither in solution nor 
in substance does it produce any reaction on red or blue 
litmus paper. Rendered faintly alkaline by ammonia, 
the solution occasions precipitates with the soluble salts 
of barium, calcium, and lead, which are soluble in dilute 
nitric acid. Towards acids it behaves similarly to col¬ 
chicia. 

The resinous matter remaining on the filter when col¬ 
chicein is filtered off was dissolved in alcohol, and the 
solution evaporated; an amorphous brown-greenish 
mass was left, in which alcoholic solution has a decided 
acid reaction. Concentrated nitric acid dissolves it with 
an evanescent yellow colour; on the addition of sul¬ 
phuric acid the solution takes place with a purplish 
brown, rat idly disappearing ; pure sulphuric acid 
dissolves it with a brown colour. 

Having looked in vain in every portion of the decom¬ 
posed colchicia for glucose, or a compound which would 
reduce an alkaline solution of copper, the observations 
of Oberlin, Ludwig, and Hiiblerare confirmed. 

Taking all these results together, no doubt colchicia 
must be looked upon as an alkaloid, the salts of which 
are soluble in water, but decomposed, with the formation 
of colchicein, on keeping them in solution as well as on 
evaporating them. The crystalline mass, obtained by 
Mr. Carter on evaporating sulphate of colchicia, was 
undoubtedly colchicein. 

f One fluid ounce water = 455-669 grains. 

Aschoff and Bley observed already that colchicia com¬ 
bines with bases, and that when it is evaporated with a 
solution of the carbonate of an alkali, the residue con¬ 
tains no carbonic acid. Hiibler makes it probable that 
colchicein is formed under these circumstances. Colchicia 
is a very weak base, and colchicein, if it can be regarded 
as an acid, is certainly a weak one, and resembles the 
alkaloids in its behaviour to some reagents, if colchicia 
and colchicein have the same composition, the acid resin 
formed together with the latter can scarcely be different. 

In preparing colchicia the action of alkalies and acids, 
particularly when heat is applied, must be avoided. 

FOREIGN SCIENCE. 

(From our, own Correspondent.) 

Parts, May 15, 1867. 
The Academy of Sciences includes in its body four sorts 
of members—titular, foreign associates, free academicians, 
and correspondents. According to the spirit which ani¬ 
mated its creation under the ancient monarchy, the free 
academicians were ordinarily high-placed men, or at least 
men occupying an elevated position in society, well known 
to be the friends of science and disposed to patronise it. 
They had all the rights and privileges of titular acade¬ 
micians—that is to say, they took part in all the elections, 
could form part of all the administrative or other com¬ 
missions, &c. They did not receive the small stipend 
attached to the rank of member of the Academy, but they 
took their share of the presentation tickets. In this 
primitive state of things, the title of free academician was 
superior to that of the titular one, and it was ridiculous to 
ask the first-named to abdicate in favour of the latter. 
At the time of the re-organisation of the Institute of France 
and of the five academies which compose it, the democratic 
spirit which predominated at the discussion of the regula¬ 
tions—at least, as far as concerned the Academy of Sciences 
—ended by putting the primitive and very legitimate 
institution of the free academicians in a false position, 
and in reducing their body to an inferior number, and 
thus subjecting them to humiliation, though they were 
always chosen from the first ranks. For example, they 
are deprived of their votes in the elections of titular 
and corresponding members, and they cannot take part in 
any elections except for free members like themselves. 
In our opinion this inferiority, contradictory in itself, 
ought to have disappeared long ago, the more so as it 
keeps up in the Academy an antagonism much to be 
regretted, and a mutual silent but deep-seated discon¬ 
tent, which has already given rise to violent discussions, 
and, we are sorry to say, combats with arms less noble 
and worthy of the members. At this moment the fire 
is smouldering under their feet, and may burst out as 
a volcano. Among the ten free academicians, three— 
Marshal Yaillant, M. Antoine Pussy, Count Jaubert—are 
present or former Ministers of State. The most ardent 
advocate in defence of the rights of the corporation is 
the Count Jaubert, well backed by the most ancient of 
his colleagues, Baron Sequier, a distinguished amateur 
mechanical engineer, formerly councillor at the Royal 
Court of Paris. Marshal Yaillant does not take any 
visible part in the conflict, but he nevertheless is mixed 
up in it, perhaps with a sort of disgust at the proscrip¬ 
tion with which the free academicians are struck, and he 
hopes, openly, but timidly, to push into the list of the 
titulars. A most distinguished officer of the French 
military engineers, universally informed, an ingenious and 
popular writer, an eminent agriculturist and meteorologist, 
he had, in the judgment of Francis Arago, and, we may 
say, of everybody else, all the talents and qualities for a 
titular academician; no one could be more fitted to fill a 
chair actively. It was a good occasion for granting his 
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request. Not without his high influence the Academy- 
entered. into possession of their new chair ; if the Mar¬ 
shal had not objected, the Emperor would have, according 
to the accustomed usage, named by a decree the first 
titulars, and in the first place Marshal Yaillant. In how 
many circumstances the Marshal has been the ready and 
powerful intermediary between the Academy and the 
executive for the foundation of new prizes, the increase 
of the value of existing ones, or the concession of scien¬ 
tific missions ! He has been advised to resign his position 
as a free academician, and to be proposed as candidate 
for the place of titular academician in the section corre¬ 
sponding to his works. He will not do that; he cannot, on 
account of the respect’for those who share the seat with him 
—a seat awkwardly lessened not in dignity but in rights. 
He declares that he puts himself solely at the disposal of 
the Academy, and that, although he will not resign his 
present chair, he will accept with gratitude the chair of 
titular academician. 

What is wanted more ? Can weunderstandhow a body 
formed of such celebrated scientific men can much longer 
hesitate in acquitting what we do not fear to call a debt 
of honour and gratitude ? Marshall Yaillant had two votes 
in the last election, and we have heard them named as un¬ 
constitutional. This is a farce, and these two votes must 
absolutely become unanimity for the election of the Marshal 
in the Section of Geography and Navigation. Thus, if the 
Academy of Sciences does not decide upon rendering to 
the free academicians their primitive rights of participation 
in all the elections, it ought at least to suppress the derisive 
term ; for it is repugnant to common sense now to have 
only the mutilated honour of a free academician. 

We have not succeeded in ascertaining at all definitely 
the series of the deliberations and the awards of the juries. 
We know, however, that in Class 72, Group YII.—sugars 
and confectionary products—the jury propose to award 
four gold medals : the first to Prussia, the Zollverein ex¬ 
hibitors, for the ensemble of their products, and especially 
the sugars manufactured directly and ready for immediate 
delivery for consumption ; the second to the Mauritius 
for the considerable increase in the production and the 
progress accomplished ; the third to M. C. A. Say for the 
products of his refinery, an excellence demonstrated by 
the enormous quantity and the extent of his exhibition ; 
the fourth goes to Prance, considered in the light of its 
being the mother country of the great industry of sugars. 
Here, again, the needle-gun carries off the palm, and 
we are well beaten. 

The Society of Encouragement held on Friday, the 
10th inst., their second extraordinary meeting. The cor¬ 
respondence, summed up by MM. Tresca andPeligot, pre¬ 
sented nothing of any interest. 

M. Huzard read, in the name of M. Bells, a very favour¬ 
able report on the shearing machine of M. de Nabat. For 
Clipping horses and sheep-shearing it has been most suc¬ 
cessful. We prefer by far the little shearer of M. Cazon, 
which is held and set in motion by the hand, whilst that 
of M. Nabat is a real machine, like a knife-grinding one, 
set in motion by the foot. 

M. Dumas read a letter, by which our friend, M. Gali- 
bert, in gratitude for the success of his respiratory appa¬ 
ratus, placed at the disposal of the Society of Encourage¬ 
ment the sum of 1000 fr., to be employed in forming a 
fund for the prize, for the best application of the endos- 
mose of gases, to be awarded in 1868. This is one of the 
questions put forward in the programme of prizes which 
are most in relation with Galibert’s’apparatus. M. Dumas 
congratulated M. Galibert on his generosity, and tendered 
him the thanks of the Council. 

M. Dumas read a second letter from M. Taborin, one of 
the oldest manufacturers of files, who, spontaneously on 
his part, and in thankfulness for his success, took upon 
himself to hand over 3000 francs towards the prize to be 
awarded in 1870 for a file-cutting machine. This mark 

of gratitude to the Society was most warmly applauded, 
and the noble veteran, much affected, rising to give thanks 
to M. Dumas and the council, to the great surprise of the 
auditory, said, “ To cut files is hard work, and the Society 
has done well to appeal to mechanical skill for alleviating 
it; but the forging of them is worse again, and I beg the 
Society instantly to found at my expense a second prize 
of 3000 francs for a machine for forging files." Much 
moved, in his turn, M. Dumas exclaimed, “ Honour to 
the intelligent and energetic man who commenced his 
industrial career forty years ago with only two and a half 
francs in his pocket, who has now founded three vast 
establishments, and who has arrived at a trade of several 
million francs with honour and profit." 

M. Balard presented, in the name of M. Carre, his new 
ice-producing machine, of which we have often spoken 
and given a description in our report of the Academy. 
The principle of this machine consists of sulphuric acid 
marking 590 to 65°, circulating in a thin stream, through 
which passes vapour of water drawn along by a vacuum 
created pneumatically. The evaporation of this pro¬ 
duces the cold. The recipient of the acid is formed of an 
alloy of lead and antimony in the proportion of 5 to 6 per 
cent.; it supports without alteration of form a pressure of 
five or six atmospheres, while the pressure in practice 
cannot exceed one atmosphere. The copper pump is 
preserved from the contact of the sulphurous acid, 
always disengaged by the acid recently introduced, by an 
arrangement which necessarily and constantly oils the 
inside surface. The valves are opened mechanically, and 
cannot get deranged. The apparatus keeps the vacuum for 
several months ; the acid is extracted when it has become 
diluted to about 520 ; the congelation commences generally 
three or four minutes after the commencement of making 
the vacuum ; if cold water at 30 or 40 C. is required, two 
minutes suffice, and a little shaking up for some instants 
restores the air which it has lost. Other substances can 
be substituted for sulphuric acid (which is, however, the 
cheapest agent to employ), such as caustic potash or soda, 
or chloride of calcium, which cause a congelation suffi¬ 
ciently prompt and intense. In the application, M. Carre 
mentioned the adaptation of the apparatus on board ships 
and in cellars where the temperature could be indefinitely 
kept at 50 or 6° C. in all latitudes, also for the re¬ 
frigeration of apartments. 

M. Dumas is of the same opinion as M. Balard, with 
regard to the success of the new ice-making machine, 
especially if sulphuric acid can be replaced by other sub¬ 
stances more inoffensive ; he indicated that oven-dried 
bran, a powerful absorbent, might be tried, and requested 
M. Thenard to give his opinion, and to state what advan¬ 
tage agriculture would derive from this mode of producing 
cold. M. Thenard first called attention to the curious and 
important fact discovered by milk-women, and of which 
be cannot find an explanation. If milk, a few minutes 
after being drawn from the cow, be cooled with very cold 
rain-water, it keeps fresh for many days, and can be sent 
to a long distance. Carre’s apparatus can advantageously 
replace the cold water, especially in agricultural distilleries, 
which employ a good deal of sulphuric acid and keep 
at the same time a great number of cows. 

M. Peligot afterwards gave an account of the process of 
M. Paris for the fabrication of enamels, of which numerous 
beautiful specimens were laid before the Society. We 
will resume this subject further on while speaking of the 
Exhibition. 

M. Peligot also called attention to a quite new fact 
that he had discovered. It arose from the devitrifi¬ 
cation of a piece of St. Gobain glass, prepared a long time 
ago by M. Pelouze; the glass had lost its transparency, 
but not its density. Placed in a drawer, the piece of glass, 
supported by one extremity, was found, after some days, 
by M. Peligot to be curved under its own weight, it having 
become a malleable glass ; the surface wras also covered 
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with, efflorescence. Pliny speaks, in his history, of a 
glass that could be bent and unbent; and the story goes 
that Richelieu ordered an inventor to be put to death for 
proposing to divulge a process for making malleable glass. 

M. Bouillet, in his name and that of the celebrated M. 
Christofle, mentions two great improvements made in 
their electro-metallic manufacture, i. Round bossed 
galvano-plastic objects could be obtained more economi¬ 
cally by the substitution of electrodes of lead for the 
insoluble platinum wire electrodes used at first by M. 
Lenoir, the inventor of the process. 2. A series of pieces 
in bronze, decorated with inlaid work in silver, platinum, 
and yellow or green gold, had been obtained by electricity, 
and which perfectly imitated the charming objects coming 
from China or Japan. F. Moigno. 

PARIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

Group V.—-Class 44: Chemical and Pharmaceutical 
Products. 

{Continued from page 236.) 

The glass case of Messrs. John Casthelaz and Co., of 
Paris, contains a very rich collection of chemical products 
obtained by newly improved processes, which reflect great 
credit on the firm. We shall enumerate them rapidly. 
They decompose daily two tons of nitrate of soda by 
sulphuric acid to obtain either nitric acid, monohydrated 
nitric acid of 48° to 50°, or pentahydrated from 36° to 
400. Nearly all these acids are employed on the very 
spot where they are produced.' The monohydrated acid 
serves to produce the nitrated products of benzol and 
toluol; the acid at 350 is used to transform arsenious into 
arsenic acid, phenic acid into trinitro-phenic or picric 
acid, the bichloride of naphthaline into phthalic acid, &c. 
They transform daily a ton of benzol into nitrobenzol and 
aniline, and fabricate, on a very large scale, picric acid, 
crystallised and fused. The weight of some of the speci¬ 
mens attains one or even two kilogrammes. They have 
invented also, for purchasers, an apparatus termed 
picrometer, which permits them to verify, without 
trouble, the purity of the acid delivered. Starting 
with the fact, noticed by MM. Paris and Ernest Depouilly, 
that the basic phthalate of sulphate of lime at 300° is 
changed into benzoate of lime, they make naphthaline 
serve for the production of benzoic acid. Phthalic acid 
results from the decomposition of the naphthalic bichloride. 
Phthalate of ammonia distilled gives phthalimide of 
lucuine ; distilled with powdered quicklime, the phthali¬ 
mide produces benzonitrile, and benzonitrile distilled with 
caustic soda gives benzoate of soda, from which chlor- 
hydric acid precipitates benzoic acid. Attacked by nitric 
acid, the bichloride of naphthaline leads to an oil, and 
forms binitrated chloride or the binitro-chloroform of M. 
Berthelot, of which the odour is so penetrating, and the 
action on the eyes and respiratory organs so terribly 
deleterious. The small vial of this oil which figures 
in the above-named glass case contains enough to burn 
the eyes of thousands of visitors. Near it we see the 
picrates of baryta, iron, lead, and mercury; chloroxy- 
naphthalates of baryta, iron, zinc, nickel, and copper ; 
with the bichromate of potash aniline violets, the soluble 
garnet colour, isopurpicrate of potash, a fulminating sub¬ 
stance which must be kept wetted with water, the 
product of the reaction ot cyanide of potassium on 
picric acid, which dyes wool in the richest colours with 
a saving of 25 per cent. 

The pure and crystallised products from the laboratory 
of Messrs. Coblentz Brothersphenotoluol, azobenzol, 
nitranilines, binitrobenzol, binitrotoluol, toluyldiamine, 
and paraniline—do them the highest honour. They are 
eminently skilful in transforming into colouring matters 

the direct products of coal tar. They exhibit an enormous 
block of nitrotoluol admirably well crystallised, of a pale 
yellow colour, and nearly free from nitrobenzol. They 
have discovered a very cheap process for transforming 
nitrobenzol into aniline, and nitrotoluol into toluidine. 
They take cast-iron turnings, roughly ground to powder, 
cover them with a layer of metallic copper, by plunging 
them in a solution of sulphate of copper. These galvanised 
turnings are then placed along with nearly an equal quan¬ 
tity of non-galvanised turnings, and surrounded by a suffi¬ 
cient quantity of water. Nitrobenzol or nitrotoluol is 
then added, and a galvanic action takes place in the liquid. 
The water is decomposed, and the hydrogen makes the 
nitrate body pass into the state of aniline or toluidine, 
which is then rectified and rendered pure. By treating 
the residues with sulphuric acid, the copper is dissolved, 
and can serve for another operation. 

A magnificent and curious experiment will be made in a 
few days in the middle of the Exhibition, in the portion 
allotted to M. Flaud, one of the constructors admitted to 
furnish motive power for the gallery of machines. The 
experiment is imagined and organised by M. Henry Gif- 
fard, the well-known inventor of the injector ; but it is to 
be produced under the name of Mr. Young, formerly the 
companion of M. Giffard in his steam essay of aerial navi¬ 
gation. It will consist of an anchored balloon, which will 
rise with twenty or twenty-five persons to a height of about 
a hundred metres. It will remain some time in the air, 
and then descend, to ascend again with a fresh party, and 
so on all day long. The problem of captive aerostation is, 
it is well known, one of the most difficult of physical 
mechanics. Arago said it was almost impossible. M. 
Giflard solves the question on the most rational side, and 
he will succeed. His balloon is a perfect sphere 21 metres 
in diameter, formed of two very fine and close tissues 
stuck together with several coats of black india-rubber 
American varnish, coated also with linseed drying oil to 
prevent all osmose or diffusion. This cloth is sufficiently 
impermeable to hydrogen to keep it in for a time sufficient 
for prolonged experiments, even for a whole day. The 
dimensions of the balloon are calculated so as to assure an 
ascensional power in such a manner that the horizontal 
component of the wind will only produce a slight devia¬ 
tion in the vertical direction of the cable holding the bal¬ 
loon. Upon this depends all the successful solution of 
M. Giffard, and it is certain that the angle of deviation 
will never exceed 40°. The cable unrolls and rolls up on 
a drum-wheel very solidly fixed. The hydrogen for the 
balloon will be temporarily procured by the ordinary pro¬ 
cess—iron and sulphuric acid ; but in a few weeks it will 
be obtained by the decomposition of water by red-hot 
charcoal, at a price less than 15 c. the cubic metre. 
Oxygen of M. Tessie de Mothay at 50 c., and Giffard’s 
hydrogen at 15 c. the cubic metre ! What a fortunate com¬ 
bination this will make for the use of many industries ! 

PROCEEDINGS OE SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, April 16, 1867. 

Edward Schunck, Ph.D., $c., President, 
in the Chair. 

Mr. Henry Charles Beasley was elected an ordinary 
member of the Society. 

“ On a New Form of the Dynamic Method for Measuring 
the Magnetic Dip,” by Sir William Thomson, M.A., 
D.C.L., F.R.S., &c., Honorary Member of the Society. 

Seven years ago an apparatus was constructed for the 
natural philosophy class of the University of Glasgow, for 
illustrating the induction of electric currents by the motion 
of a conductor across the lines of terrestrial magnetic force. 
This instrument consisted of a large circular coil of many 
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turns of fine copper wire, made to rotate by wheel work 
about an axis, which can be set to positions inclined at all 
angles to the vertical. A fixed circle parallel to the plane 
containing these positions, measured the angles between 
them. The ends of the coil were connected with fixed 
electrodes, so adjusted as to reverse the connexions every 
time the plane of the coil passes through the position per¬ 
pendicular to that plane. When in use, the instrument 
should be set as nearly as may be in the magnetic meridian. 
The fixed electrodes being joined to the two ends of a coil 
of a delicate galvanometer, a large deflection is observed 
when the axis of rotation forms any considerable angle with 
the line of magnetic dip. On first trying the instrument I 
perceived that its sensibility was such as to promise an 
extremely sensitive means for measuring the dip. Accord¬ 
ingly, soon after I had a small and more portable instru¬ 
ment constructed for this special purpose; but up to this 
time I had not given it any sufficient trial. On the 
occasion of a recent visit, Dr. Joule assisted at some 
experiments with this instrument. The results have con¬ 
vinced us both that it will be quite practicable to improve 
it so that it may serve for a determination of the dip 
within a minute of angle. I hope, accordingly, before 
long to be able to communicate some decisive results to 
the Society, and to describe a convenient instrument 
which may be practically useful for the observation of this 
element. 
‘ ‘ Observations on the Alteration of the Freezing Point in 

Thermometers,” by Dr. J. P. Joule, F.R.S., Y.P. 
Having had in my possession, and in frequent use, for 

nearly a quarter of a century, two thermometers, of which 
I have from time to time taken the freezing points, I 
think the results may offer some interest to the Society. 
Both thermometers are graduated on the stem, and are, I 
believe, the first in this country which were accurately 
calibrated. Thirteen divisions of one of them correspond 
to one degree Fahrenheit. It was made by Mr. Dancer, 
in the winter of 1843-44. My first observation of its 
freezing point was made in April, 1844. Calling this zero, 
my successive observations have given 

o April, 1844. 
5*5 February, 1846^ 
6’6 January, 1848. 
6’9 April, 1848. 
8‘8 February, 1853. 
9*5 April, 1856. 

ii'i December, i860. 
11’8 March, 1867. 

The total rise has been, therefore, *91 of a degree Fahren¬ 
heit. The other thermometer is not so sensitive, having 
less than four divisions to the degree. The total rise of 
its freezing point has been only •6 of a degree; but this 
is probably owing to the time which elapsed between its 
construction and the first observation being rather greater 
than in the case of the other thermometer. The rise of 
the two thermometers has been almost identical during the 
last nineteen years. 

“ On the Casting, Grinding, and Polishing of Specula 
for Reflecting Telescopes, Part IV.,” by James Nasmyth, 

Esq., C.E., Corresponding Member of the Society. 
In this part of his paper the author gives detailed 

descriptions, illustrated by diagrams, of his methods of 
mounting the specula of reflecting telescopes, and of 
testing the figure of the great speculum; he also offers 
some very useful remarks on the general management of 
Newtonian reflecting telescopes, and on the atmospherical 
circumstances which affect their performance. 

PHOTOGRAPHICAL SECTION. 
April 9, 1867. 

J. Baxendell, F.R.A.S., Vice-President of the Section, in 
the Chair. 

Mr. Brothers read the following “ Note on Photography 
in 1787.” 

It is generally supposed that the earlier attempts to use 
nitrate of silver for producing pictures of lace, leaves, and 
other objects on white leather or paper were made by 
Wedgewood and Davy about the year 1802; but it will 
appear from the following extract that at least fifteen years 
earlier than the date named, and within ten years of the 
time when Scheele investigated the subject of the action of 
light on the salts of silver, the possibility of utilising the 
action of light was known. The title of the book from 
which the extract is taken is “Rational Recreations in 
Natural Philosophy,” &c., by W. Hooper, M.D., 1787; 
and the paragraph is headed “ How to print letters by 
sunlight.” 

“ Dissolve chalk in aqua fortis to the consistence of 
milk, and add to that a strong dissolution of silver. Keep 
this liquor in a glass decanter well stopped, then cut out 
from a paper the letters you would have appear and paste 
the paper on the decanter, which you are to place in the 
sun in such a manner that its rays may pass through the 
places cut out of the paper and fall on the surface of the 
liquor. The part of the glass through which the rays pass 
will turn black, while that under the paper will remain 
white. You must observe not to move the bottle during 
the time of the operation.” 

Mr. Coote exhibited some snow scenes, the negatives of 

which were taken on collodio-albumen plates. Some of 

these beautiful views were slightly defective in the high 
lights, a number of vein-like markings appearing in the 
sky and foreground. 

Mr. Wardley stated that these defects were entirely 
caused in the development, and had no connexion with 
the character of the collodion used, or with the prepara¬ 
tion of the plate. He considered that the imperfections 
were produced entirely by the repellent or nonmiscible 
nature of the solutions, containing acids and salts, used 
in development, acetic acid being one of the chief causes 
of the defects. Another source of the evil may be a low 
temperature and the developing solution being allowed 
to rest, even for a moment, on the plate. Such defects 
may be produced in abundance on any kind of dry plate 
if the developing solution is allowed to rest. 

ACADEMY OF SCIENCES. 

May 13, 1867. 

(From our Special Correspondent.) 

Dr. Nelaton begged the Academy to inscribe his name 
among the list of candidates for the vacant chair in 
the medical and surgical section, by the death of M. 
Jobert de Lamballe. Is he not rather late in the field— 
when, during all his life, he was no more interested in the 
Academy than if it never existed ; and when- he never 
made his appearance but once, to read a work made in 
collaboration with a young recruit? He must have de¬ 
pended upon the little respect paid by the Academy, 
sometimes, to itself, to offer himself as a candidate in such 
an unprepared manner. For my part, I shall not give 
my vote to M. Nelaton, first-rate surgeon though he be 
among us. 

M. Boussingault communicated anew series of researches 
relative to the deleterious influence exerted by the vapour 
of mercury on the vitality of plants. He has repeated 
and modified the very curious experiments made by some 
Dutch savants in 1797. They placed under a bell glass a 
plant, with a small vessel containing mercury, and they 
found that, at the end of a few days, or even a few hours, 
the leaves of the plant were spotted and blackened, and 
that it ultimately perished. But when they fixed a small 
piece of sulphur on the inside surface of the bell glass, 
the deleterious action of the mercury ceased, and the 
plant remained healthy. It was not difficult for M. 
Boussingault to assure himself, by a series of careful 
observations, that the mercurial vapours had a sort of 
elective affinity for the sulphur—that sulphuret of mercury 



( Chemical News, 
\ May 17, 1867. 250 Academy of Sciences—Notices of Boohs. 

was formed, which, is inoffensive. M. Boussingault 
has varied his experiments relative to the action of vapours 
on plants and the precious metals, silver and gold. He 
has measured their tension, and appreciated their action 
on the colours and weight, &c. M. Regnault thinks that 
the best reagent against the vapours of mercury is an 
iodised daguerreotype plate ready to be coated and 
exposed to the light. M. Boussingault maintains that the 
sensibility of the plates is nothing as compared with that 
of plants. 

M. Pietie, of Geneva, was then elected as member of the 
Section of Anatomy and Physiology, by forty-two votes 
against one, given to M. Sace, of Neufchatel. 

M. Becquerel, the elder, communicated his series of 
experiments on the influence of the capillary action of 
surfaces upon decomposition and chemical combination. 
He takes a tube with two branches reversed, and makes in 
it a fissure, the width of which is infinitely small. He 
pours therein a solution of nitrate of copper, and has found 
that no liquid passes by the fissure ; but when placed in 
a vessel containing liquid protosulphuret of sodium, an 
electrical action takes place, and decomposition and re¬ 
composition ensue, manifested by the crystals which appear 
on both sides of the fissure. M. Becquerel has demon¬ 
strated the new and curious phenomenon that the capil¬ 
larity of the fissure has a real influence on the nature of 
the products of the decomposition; that the salts or the 
crystallisations are not always those indicated by theory; 
that the double decomposition often goes to the extent of 
reduction of the metal. 

M. Elie de Beaumont presented, in the name of M. 
Civiale, an immense collection of urinary calculi, arranged 
according to their form and structure, composition, &c. 
He read a long note, giving details of each group. 

M. Ch. Sainte-Claire Deville recounted his studies “ On 
the Periodical Variations of Temperature 

The author has established, in one of his former memoirs, 
that there exists a certain depending connexion in the 
movement of the mean temperature of four days, placed 
on the ecliptic at an angle of 90° one from the other, for 
the four months, opposed two by two, of February, May, 
August, and November, which contain the critical days, 
known by the ancients under the name of the three saints 
of ice (May 11, 12, 13), and the summer of Saint Martin 
(November n). In this new work he shows that the fact 
is general, and that this connexion or mutual dependence of 
the four opposite days exists during the whole of the year ; 
whether we take into consideration a considerable cycle 
—no years at Berlin, 90 years at Vienna, 50 at London, 
40 at Prague and Edinburgh, 30 at Brussels, 24 at Tou¬ 
louse, 21 at Paris—or that we take in this point of view 
an isolated year (1864) on several European stations. 

The former, depending upon the same data, establishes, 
in fine, that this connexion is evident also when we com¬ 
bine twelve by twelve the days separated one from the 
other by 30° of the ecliptic. 

The latter phenomenon constitutes the meteorological 
month, as the season was established by the consideration 
of the quadruple days. 

M. Marie-Davy presented his ninth memoir “ On the 
Mechanical Theory of Electricity.” The resume that we 
shall shortly publish is a sort of synthesis of the principal 
phenomena of nature. These are his conclusions In a 
ray of light the vibrations are not in the direction of the 
wave. In a hot substance, in which p. varies symmetri¬ 
cally all round each material centre, the vibrations take 
place generally in the same manner on the three axes. In 
the circuit in activity the electric vibration takes place in 
the direction of the propagation of the current, and the 
vis viva set at liberty by the chemical action passes along 
that channel. But light, heat, and electricity have the 
same vis viva, having the same mechanical equivalent. 

In this hypothesis of the vibrations, the positive electri¬ 
city is ether condensed in excess; negative electricity is 

ether in deficiency. It is a long time ago that we sustained 
this theory, on which we made a memoir presented to the 
Academy in 1845. Baron Sequier, in the name of M. 
Stamm, of Milan, communicated the plan of an associa¬ 
tion between a horse and a steam motor, inspired by a 
lecture that he gave last year before the Academy, and in 
which he drew such a clear comparison between inanimate 
motors and animate ones working by their own will. M. 
Stamm, in his vehicle with a steam engine commanded by 
a horse, has so disposed it that the horse gears the machi¬ 
nery when in motion, and ungears it when he stops ; 
so that he arranges the valves in a manner that, when 
backing, the steam is reversed, and the intelligence which 
the machinery wants is supplied by the horse. 

NOTICES OP BOOKS. 

On the Poisons of the Spreading Diseases. By B. W. 
Richardson, M.A., M.D., F.R.S. London: John 
Churchill and Sons, New Burlington Street. 1867. 

This reprint of the famous lecture delivered at the 
Leamington Congress last year, will give some satisfac¬ 
tion, and almost as much disappointment. The satis¬ 
faction will be derivable from the many forcible truths and 
collection of facts, the disappointment caused by their ad¬ 
mixture with so much that is mere statement, sometimes 
almost dogmatic. 

Every reader of the book will find this to be a difficulty, 
for it will be necessary for him to winnow, we will not 
say the grain from the chaff, but the more healthy corn 
from the other grains mixed with it. 

Although opposed from principle to the practice of 
ladies attending sanitary congresses and interesting them¬ 
selves in the details of sewage, we find from the present 
case that fewer evils than we supposed were without an 
attending good; for the reflection that the Congress would 
be of a miscellaneous character, “ at which perhaps ladies 
might be present as well as gentlemen,” has been the 
cause of the selection of the subject of this paper—a 
paper we honestly think of very great value in much of 
its substance. 

The form that we should like to see this valuable matter 
assume, would be that of detailed experiments given, and 
after this the author’s deductions from them. The one 
would remain as valuable staple matter of reference; as 
regards the latter, a verdict might be given by every 
reader. There is no doubt that Dr. Richardson has 
found entirely satisfactory evidence of everything that he 
asserts ; but every thoughtful reader must decline to 
record a similar conviction for himself in the absence 
of the evidence. 

We have fifteen diseases given arbitrarily as those pro» 
duced by organic poisons, organic being used in a sense 
of its own. Thus strychnine would not be an organic 
poison ; it is not asserted, however, that it is an inorganic 
one. In this list small-pox appears as produced by 
organic poison, boil and carbuncle with infectious oph¬ 
thalmia (Ophthal. Egyptorum ?), but chicken-pox, cow- 
pox, dysentery, are excluded. Typhus appears in the 
list, and very strong evidence has been tendered of the 
connexion of dysentery with typhus, and cases, with no 
apparent fallacy, have been recorded of epidemic dysentery 
brought from India on board ship causing a typhus out¬ 
break in port by direct infection. Such facts ought not to 
be ignored in a critical examination of which every step is 
attended with difficulty. And thus on almost every 
page the eye is arrested by some very knotty question 
comfortably disposed of. This renders a detailed criticism 
a work of almost indefinite length. 

To choose a few sentences at random. “Each poison has 
a specific property always bringing out the same disease 
through countless ages. All are destroyed by oxidising 
agents. . . . Exposure to nitrous acid has the same 
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kind of effect; exposure to sulphurous acid likewise pro¬ 
duces destruction.” “Common sulphur preserves them 
very well; the poison of hospital fever I have been able to 
preservefor months by this means.” (Query: What means ?) 
“ The poisons will all dry solid. There is no exception to 
this rule.” (Query: Who has examined this ?) “Sulphur, 
creasote, and arsenic hold these organic poisons in perfect 
steadiness ; they preserve their active properties.” 

All these quotations require support from experiments, 
original or otherwise, for any judgment to be formed. 
Again, “ There is reason to believe that in the decompo¬ 
sition of sewage water cholera poison may be developed.” 
These quotations are all from two or three consecutive 
pages, and are accompanied by many others of the kind. 

Is our demand for a detail of experiments then un¬ 
justifiable? If these are not forthcoming, England must 
yield the palm to America; for Dr. Richardson quotes 
some experiments that are convincing. 

“During the great American struggle, Dr. Salisbury 
observed that a large number of men rose one morning 
with symptoms of measles. . . . The men attributed 
their illness to the straw upon which they lay. . . 
Dr. Salisbury removed from the straw certain portions of 
fungus ; he had the courage to inoculate himself with the 
fungus, and he thus produced measles. He then inoculated 
his own wife, and then a mother and four children, then a 
mother and two children, and produced in all the same 
disease.” We must leave the reader to judge of the 
feelings of the ladies present at this great sanitary 
congress. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Poggendorff’s Annalen. February n, 1867. 
C. G. Jungk : “ Remarks on the Diffusion of Steam 

through Dry Atmospheric Air and on some other Hygro¬ 
scopic Phenomena.”—E. Zbttnow : “ Researches on Wol¬ 
fram and its Compounds.”—P. Kremers “ On the relative 
Volume of Compounds of the First Degree.”—J. Muller 

“ On the Focal Length of Lenses ;” “ On the Fluorescence 
Spectrum of the Electric Light.”—W. Holtz “ On the 
Production of the Electric Spark in Glass, with especial 
Reference to the Electrical Machine ;” “ On the Theory of 
the Construction of Electrical Induction Machines.”—A. 
Brezina “ On the Use of the Stauroscope.”—F. Lindig : 
“ A Reply to H. Schiff's Paper on Supersaturated Solu¬ 
tions.”—C. Rammelsberg “ On the Composition of Frank- 
linite.”—Arndt “ On Nageli and Schwendener's Method of 
Calculating the Magnifying Power of Microscopes.”—W. 
Schmidt “ On a new Metallic Ther'mometer.” 

Journal des Fabricants de Papier. February 15, 1867. 
E. Bourdilliat “ On Testing the Chemical Products 

used in Paper Making (Continuation).” — J. Mauslay 

“ On the Preparation of Chlorine.” 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

659. W. R. Lake, Southampton Buildings, Chancery 
Lane, “An improved mode of coating paper and other 
materials with fluid substances, solutions, and compounds 
for photographic and other purposes.” A communication 
from J. C. Crossman, Boston, Mass., U.S.A.—Petition 
recorded March 8, 1867. 

1042. W. Henderson, Glasgow, “Improvements in 
oxidising minerals, ores, and metals ; in reducing oxides of 
metals ; in separating certain metals from each other ; in 
cdns, furnaces, or other apparatus for these purposes ; and 
in the treatment of the products obtained therefrom. ’— 
April 6, 1867. 

1087. W. H. Dawes, We3t Bromwich, Stafford, “An 
improvement or improvements in the manufacture of 
iron.” 

1091. C. Wilmet, Brussels, “An accelerated tanning 
by means of new processes and apparatus.”—April 12, 
1867. 

1099. J. Aitken, Tottington Higher End, Lancashire, 
“ Certain improvements in apparatus employed in the 
process of refining sugar.” 

Notices to Proceed. 

3307. C. E. Brooman, Fleet Street, “Improvements in 
the preparation and application of certain fatty bodies.” 
A communication from M. P. Javal and E. P. Javal, Paris. 
—Petition recorded December 15, 1866. 

22. W. Knaggs, Euston Grove, Euston Square, Middle¬ 
sex, “ Improvements in apparatus for evaporating and 
boiling saccharine liquors.”—January 3, 1867. 

47. W. Way, M.D., Eliot Place, Blackheath, Kent, 
“Improvements in preparing phosphatic minerals for use 
as manure.” Partly a communication from C. Henwood, 
Sombrero, West Indies.—January 7, 1867. 

250. E. V. L. Ebersburg, Knights bridge, Middlesex, 
“ A new or improved article of food for infants and 
invalids.” Partly a communication from Baron J. von 
Liebig, Munich, Bavaria, Germany.—January 30, 1867. 

819. J. Greenshields, Glasgow, N.B., “An improved 
compound or combination of materials to be used for the 
production of illuminating gas.”—March 21, 1867. 

CORRESPONDENCE. 

The Chemical Society. 

To the Editor of the Chemical News. 

Sir,—Your leading article in the Chemical News of 
Saturday last interested me. I have long been expecting 
to see evil effects arise from the admission of so many 
persons into the Chemical Society who are manifestly 
unworthy of that honour. I mean persons who simply 
pay the fees, and do not promote chemistry either 
by original communications, or in any other way worthy 
of the title F.C.S. The followng circumstance may 
perhaps interest you, as it relates to this subject:— 
A junior partner in a manufacturing firm was admitted 
into the Chemical Society; on being asked what che¬ 
mical investigations he had made to entitle him to that 
honour, he replied that other persons made investi¬ 
gations besides those who published them, meaning 
thereby that he had made chemical investigations, but 
did not publish them. The objects of the Chemical 
Society are defined to be “the promotion of chemistry, 
and of those branches of science immediately connected with 
it, by the reading, discussion, and subsequent publication 
of original communications.” The admission, therefore, 
into the Society of persons whose practice (as in the above 
instance) is to monopolise chemical knowledge, and keep 
it secret for their own personal advantage only, is contrary 
to the objects for which the Society exists ; it is also 
conferring an honour upon persons who do not adequately 
deserve it. Further, the admission of persons whose only 
object is to promote their trades, and the getting of money 
by them (however worthy those objects are in themselves), 
is unjust towards those members who, at considerable 
sacrifice and much self-denial, aid in the extension of 
chemical knowledge. I am, &c. 

F.R.S., F.C.S. 
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Caramel Colours. 

To the Editor of the Chemical News. 

Sir,—Under the “Notes and Queries” in your "valuable 
paper (No. 387), I happen to find one concerning caramel. 
Perhaps the following maybe of use to your correspondent. 

The manufacture of caramel (coffee finings, as it is often 
termed in London) is kept a secret on this account, that 
neither coffee-roasters, nor dealers in groceries, nor brewers, 
may have, or at least are presumed not to have, any in 
their possession—the Excise prohibiting it. Here in London 
it is made by roasting sugar of coarse description in 
cylinders similar to those used for roasting coffee, chicory, 
and cocoa ; this yields a very inferior preparation both 
for colouring as well as for admixture with coffee. So 
prepared it contains assamarand other pyrogenetic products 
which are very bitter. On the Continent apples of inferior 
description are treated as described, yielding a product 
superior to that obtained from sugar. Sugar, however, 
is the only fit material to prepare caramel, and for this 
purpose the sugar is best heated in capacious roomy vessels 
made of copper (in Vienna copper lined with silver is 
preferred), the vessel containing the sugar being placed 
in an oil bath* containing a thermometer to indicate the 
temperature. The latter must not be below 41 o° nor above 
428° Eahr. The heating of the sugar is continued as long 
as aqueous vapours are given off. The crude caramel so 
obtained is best purified by being placed upon a parchment 
paper dialyser, which is placed on water. The undecom¬ 
posed sugar and intermediate compounds are thus got rid 
of; they dissolve out with facility, and what remains on 
the filter is,weight for weight, five times as strong in colour¬ 
ing matter as the crude caramel. While the sugar is 
being exposed to heat it is preferable to stir it with a 
spatula. 

Another mode of obtaining a pure caramel, free from 
bitter produce (assamar and the like), is to heat the sugar 
as above, and to treat the powdered caramel with alcohol 
(pure methylated spirits), to digest it for three to four 
hours therewith, and repeat this till all bitter taste is 
gone. An aqueous solution containing 10 per cent, of 
purified caramel is gummy, and forms a jelly. When a 
solution of caramel in water is evaporated in vacuo (small 
vacuum pan as used in sugar refineries), it dries up to a 
black shining mass, freely soluble again in water, hot or 
cold ; but if the solution is evaporated on a waterbath to 
dryness in contact with air, the whole mass becomes 
insoluble in water either hot or cold. 

A very small proportion of caramel gives to a large bulk 
of water the dark brown tinge known as sepia. An impure 
but pretty strong solution of crude caramel («.e.,not purified 
by dialysis or alcohol—hence the term impure for the 
solution) is sold in London under the name of Coffeena 
in small bottles at is. per bottle, to be had in many 
oil and colour shops in the metropolis ; it is used in 
teaspoonfuls to improve coffee, dispensing with chicory. 

I am, &c. A. Adriani. 
London, May 7. 
P.S.—Treacle is not very manageable to use for the 

making of caramel. The sugars should be first dried at 
2120 Fahr. On the Continent dry glucose is sometimes 
used instead of cane or beetroot sugar for the purpose of 
making caramel. 

Obituary.—It is with regret that we announce the 
death of Mr. Hippolyte Baillibre,the well-known scientific 
publisher, which took place on Saturday last at his resi¬ 
dence, 219, Regent Street. Mr. Bailliere’s illness has 
been long and painful, and for some time past his sons 
have taken a very active part in the practical management 
of the business. The late Mr. Bailliere’s energy and 
talents have caused his name to be known and respected 
in many of the capitals of Europe and America. 

* A mixture of tin and lead is sometimes used, just made so as to 
remain fluid at from 4a0 to 430* F ahr.; some bismuth is added. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Aromatic Monamines give rise to Acids richer 

in Carbon.—A. W. Hofmann. The principal product 
obtained by distilling one molecule of oxalic acid with two 
molecules of aniline is phenylformamide, but secondary 
actions give rise in addition to carbonic dioxide ; from the 
proportions one molecule of oxalic acid and one molecule 
of aniline, a crude product was distilled containing cyan- 
hydric acid; heated with concentrated chlorhycLric acid, 
and distilled, this crude distillate gave off with the steam 
an oily body of aromatic odour, which, when boiled with 
solution of soda, partly dissolved with disengagement of 
ammonia (resulting from decomposition of diphenylamine) ; 
the addition of chlorhydric acid to the alkaline solution 
produced a precipitate of benzoic acid, the argentic salt 
analysed, showing that the oily liquid with aromatic odour 
contained benzonitrile. This body evidently results from 
splitting of phenylformamide into water and benzonitrile. 

The production in an analogous reaction of toluylic acid 
from toluidine, and of a superbly crystalline acid, C^HgOa, 
from naphthylamine, proves the generality of the reaction. 
—(Comptes R. lxiv. 387.) 

Reactions, General Conditions of.—M. Berthelot 
considers that a chemical reaction which is capable of 
setting free a notable quantity of heat will necessarily and 
directly occur whenever the following conditions exist:— 
1. The reaction is one which reaches its limit within a 
very short time from its commencement; this condition is 
fundamental. 2. The reaction is one which begins with¬ 
out foreign aid at the temperature of the commencement of 
the experiment; reactions excluded by this condition act 
in conformity with the principle enunciated, if they are 
caused to set in, either by raising the temperature or by 
other means. 3. The parent substances and the products 
possess similar functions. He is of opinion that the inverse 
reactions of iodhydric acid and argentic chloride might be 
foreseen from the basis of this general principle, and that 
the analogous action of iodhydric acid on potassic chloride, 
which he has experimentally verified, is a further proof of 
the correctness of his view.—{Comptes R. lxiv. 413.) 

Glass.—L. Clemandot. A sample of glass was made 
from silica and soda, free from lime, the silica being greatly 
in excess; after fusion at a very high temperature, and 
while fusing, a portion was taken out; this portion has 
remained perfectly unaltered; the remainder, after slow 
cooling in the crucible, became devitrified. Excess in the 
proportion of any one ingredient is likely to render glass 
devitrifiable. The most stable glass is that one which is 
most complex in composition—that is, which contains the 
greatest number of bases.—(Comptes R. lxiv. 415.) 

Colours from Coal-tar (C = 6).—De Laire, Girard, 
and Chapoteaut. If, in preparing violaniline (3 molecules 
of aniline conjoined with elimination of H6), aniline con¬ 
taining toluidine be used, the product is contaminated with 
a small quantity of rosaniline, and a larger proportion, of 
mauvaniline— 

Ci2H4,H ) 
c12h4,h n8,ho, 
c14h4,h ) 

a base possessing remarkable tinctorial properties. Its 
formula is substantiated—1st. By its formation by appro¬ 
priate oxidation of a mixture of aniline and toluidine con¬ 
taining a greater proportion of the former. 2nd. By 
simultaneous formation of water. 3rd. By the replace¬ 
ment in its molecule of Hs by methyl, ethyl, phenyl. 
4th. By its decomposition on distillation into the primary 
and secondary monamines of the phenylic and toluylic 
radicals. It is derived from two molecules of aniline and 
one molecule of toluidine, H6 being eliminated ; it is crys- 
tallisable; retains HO even after several hours’ exposure 
to 120—130°, but loses it at a higher temperature; it is 
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soluble in ether, benzol, and alcohol; insoluble in cold, 
sparingly so in boiling water ; it forms crystallisable salts 
with acids ; the acetate and chlorhydrate are especially 
fine bodies; the salts are slightly soluble in cold water, 
rather soluble in boiling water. Triphenylomauvaniline is 
obtained by acting upon mauvaniline with aniline ; it is a 
crystallisable base, soluble in ether and alcohol, insoluble 
in water ; its salts form splendid blue dyes. 

Yiolaniline, mauvaniline, rosaniline, and chrysotoluidine 
(derived from the conjunction of three molecules of toluidine, 
He being eliminated) are the first four consecutive terms of 
a series having a common difference C2H2.—(Comptes R. 
lxiv. 416.) 

Retene: its Constitution (C = 6).—M. Berthelot. 
Retene C36H18 is distinguishable from naphthalene, which 
it resembles in aspect by its having no odour, by its lesser 
solubility in alcohol, and by its melting at 950 ; it boils 
at about 400° ; the vapour, mixed with hydrogen and 
passed through a red-hot tube, decomposes, producing 
large quantities of anthracene, carbon, acetylene, and some 
gaseous hydrocarbons, one of which is absorbed by mono- 
hydrated sulphuric acid. Yielding, under these conditions, 
anthracene, from which it differs by 4C3H2, it cannot be 
derived from benzol, although its formula is triple that of 
benzol, but it might be derived from benzol and a hydro¬ 
carbon such as ethylene or formene, capable of supplying 
the acetylene necessary for the production of anthracene, 
its lower homologue. Attempts to obtain it from eumol 
in a reaction similar to that which gives anthracene from 
toluol have not been successful. The first members of the 
homologous series commencing with anthracene, and in¬ 
cluding retene, will probably be found among the solid 
hydrocarbons which crystallise immediately after naph¬ 
thalene in the heavy oil of coal-tar. — {Bull. Soc. Chim. 
Paris, 1867, 231.) 

Xylol, Cliloro-derivatives of (C = 12).—C. Lauth 
and E. Grimaux. Xylol (distilling entirely between 137° 
and 13 90) vapour and chlorine gave a liquid from which 
a fraction collected between 190—1950 precipitated cold 
argentic nitrate solution ; boiled with argentic acetate, a 
liquid of agreeable odour, probably tolylic acetate, was 
formed; boiled with plumbic nitrate solution, a liquid 
having an odour resembling bitter almond oil, combining 
with sodic disulphite, and boiling at 200°, was produced, 
evidently C8H80 tolylic aldehyde. Therefore, in the first- 
mentioned reaction a change occurs analogous to that by 
which benzylic chloride is produced from toluol, and the 
chlorxylol obtained should be represented bv 

p -rr |CH2C1 
^6^4 | CIl3 

The fractions distilling between 230—260° contained 
C8H8C12, a crystalline body, but in smaller quantity than 
was necessary for the study of its reactions; it melts 
at iooQ. It is proposed to extend this reaction to tri- 
methylphenyl, cumol from coal-tar, the alcohol C9H120 
being at present unknown. - (Bull. Soc, Chim. Paris, 
1867, 233.) 

Alizarin.—C. Koechlin. The colouring matter from 
madder, after sublimation or exposure to 280°, no longer 
gives the tints sought by dyers ; a yellow tint is wanting, 
in searching for which the author is engaged with Schiit- 
zenberger.—(Bull. Soc. Chim. Paris, 1867, 235.) 

Renzolsulpliurous Acid (C =12).—R. Otto and H. 
Ostrop. Benzolsulphurous chloride, C6H5C1S02, most 
carefully dried, was diluted with ether perfectly free from 
alcohol and water ; sodium amalgam was added by small 
portions till a sample of the fluid, after expulsion of the 
ether, dissolved in water ; the ether was then expelled, and 
a small quantity of water was added ; the aqueous solu¬ 
tion was separated from an oily body, and mixed with 
chlorhydric acid; the crystals which formed were recrys¬ 
tallised from hot water, and about two-thirds the theoretical 
quantity of benzolsulphurous acid was obtained. Its pro¬ 

perties were the same as described by its discoverer, Kalle, 
who made it from zincic ethide and benzolsulphurous 
chloride. With fuming nitric acid benzolsulphurous acid 
gave C18H16N2S306, for the unravelling of the constitution 
of which material was wanting ; nitrobenzolsulphuric acid 
C6H5(N02)S03, was also formed. With bromine, benzol¬ 
sulphurous bromide was produced, CcH5,S02,Br, and not 
brombenzolsulphurous acid, CGII4Br,S02,H, for ammonia 
gives with it an amide, and not ammonic brombenzolsul- 
phite. With phosphoric pentachloride, benzolsulphurous 
chloride, and a body probably Cl2H10S2O3, separated from 
the former by dilute solution of potash, were obtained. 
The oily body formed in the first reaction, and toluol- and 
xylol-sulphurous acids, will form the subjects of future 
communications.—(Ann. Chem. Pharm. cxli. 365.) 

Xalerylene, Polymers of (C = 12).—E. Reboul. 
Concentrated sulphuric acid acts violently on valerylene ; 
no conjugated acid is formed. A fraction of the product 
between 175—1770 was divalerylenic hydrate, 2C5H8,H20. 
The fraction between 265—275°, sp. gr. 0*862, at 150, was 
trivalerylene, (C5H8)3. The distillate between 280—350°, 
in which interval the thermometer rises continuously, as 
also the residue, which, on cooling, solidified to a semi¬ 
transparent mass, is a mixture of polymers of different 
degrees of condensation. Sulphuric acid diluted with one 
or one-third volume of water produces the same results, 
but more slowly, and consequently with less violence.— 
(Comptes R. lxiv. 419-) 

MISCELLANEOUS. 

Conversazione at the Pharmaceutical Society.— 
The annual gathering of the members of this Society and 
their friends took place on the evening of Tuesday last. 
The attendance was very numerous, and included several 
visitors distinguished in various branches of science. 
During the evening Mr. Baines gave a descriptive lecture 
on his geographical and ethnological explorations in the 
interior of Africa, profusely illustrated with photographs 
and transparencies, which were projected on a screen from 
a magic lantern. The objects of interest to chemists were 
very numerous, and amongst other novelties included large 
masses of fused and forged platinum, magnesium in various 
forms, and pure hydrate of sodium, by Messrs. Johnson and 
Matthey; Mr. Beane’s valuable ozone generator exhibited at 
work, as used for the decolorisation of sugar, by Mr.' Ladd ; 
Professor Wheatstone’s magneto-electric machine; speci¬ 
mens of the new porcelain standard yard and metre, as 
adopted by the International Association for obtaining a 
uniform decimal system of measures, weights, and coins, 
exhibited by Mr. Casella ; and a new form of gas-engine, 
and a new hot-air engine. These last two are sufficiently 
interesting to deserve a more extended notice. The gas- 
engine is the invention of M. P. Hugon, and is the first 
we have seen that requires no electricity. This engine 
may be worked the whole day without any supervision 
whatever, and requires nothing but turning on and light¬ 
ing the gas to set it in full work. When once started it 
may be locked up and left going day and night without 
stopping. There is so little danger from its use that its 
presence does not affect insurance. The expense of the 
power is said to be about one halfpenny per man per hour, 
and,used in this form, the employer possesses the advantage 
of discharging the labour at any moment, and of only 
paying for it whilst actually required. 

The hot-air engine is based upon the fact, long known to 
scientific engineers, that the most economical mode of 
obtaining power from heat is by its direct application to 
the expansion of air, or other permanent gases, rather than 
by that of steam or any other vapour. The hot-air engine 
now described differs from the so-called “ caloric engines ” 
in several essential particulars as to its construction, so 
that it is free from those defects which have hitherto pre- 
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vented the practical carrying out of the caloric theory. In 
this engine the motive power, instead of being derived 
from the expansion of air heated in a separate generator, as 
in former engines, is produced by the expansion of air 
heated by contact with the fuel itself, and, in addition to 
this source of the power, by the action of the expansive 
force of the gaseous products of the combustion of the fuel, 
which heretofore have been permitted to escape into the 
chimney without being in any way utilised in the produc¬ 
tion of power. This result is accomplished by placing 
the fuel in a grate which can be hermetically closed, and 
forcing the air required for combustion into it by means of 
an air-pump worked by the engine itself, so that no part of 
the heated air of the gases produced by the combustion of 
the fuel can escape without passing through the cylinder, 
and there doing duty in the production of force. It is 
obvious that by such an arrangement the employment of 
separate iron generators for the purpose of heating the air 
is dispensed with, and that thereby one of the chief diffi¬ 
culties of the old caloric engine is avoided ; for in the hot¬ 
air engine the fuel is contained in a fire-clay furnace sur¬ 
rounded by an air-tight iron casing, which in this way is 
entirely protected from injury. The fuel, which may be 
anthracite, smokeless coal, or coke, is thus burned under 
pressure with great regularity, and with the production of 
a uniform temperature, and at a rate exactly propor¬ 
tionate to the duty the engine is called upon to perform, 
thus avoiding all waste of fuel—a result which has not 
been attained with any form of engine yet introduced. 

The heated air, together with the gases produced by the 
combustion of the fuel, pass from the fire-box directly 
into the cylinder, so that every unit of heat produced is 
converted into force. The piston consists of a hollow 
plunger, to which the piston-rod is attached ; the packing 
is placed around its upper circumference, where the heat 
is so moderate as to permit of efficient packing and 
lubrication. By means of an air-pump worked by the 
piston, a supply of air is forced into the grate. It here 
comes in contact with the fire, and a portion of it, in 
maintaining combustion, combines with the carbon, pro¬ 
ducing carbonic acid, &c. ;while another portion of the air 
in excess takes up heat, and is thereby expanded. The 
mixed heated air and gaseous products of combustion 
speedily accumulate such an amount of expansive force 
as to set the engine in motion, by pressing on the piston. 
At the end of the stroke the expanded gases escape by the 
waste-pipe, which may be connected by a common stove¬ 
pipe with an ordinary chimney. Each upward stroke of 
the piston produces a downward corresponding stroke of 
the air-pump, and forces a fresh charge of cold air into 
the grate to maintain the combustion of the fuel, thus 
keeping up a continual supply of heated air and gaseous 
products. The power is increased or diminished by 
dampers, which pass the air through or over the fire, 
according to the amount required. 

The chief advantages of the hot-air engine will be found 
in the very important facts, that there is not the most 
remote danger in its use. The furnace is perfectly insu¬ 
lated, so that all risk of fire is entirely avoided, and the 
presence of water, whether in large or small quantity, is 
dispensed with ; so that this engine can be employed 
under circumstances w'here it would be impossible to use 
a steam-engine. Either of these engines will be found 
invaluable in the pharmaceutical laboratory or physical 
workshop. Each possesses advantages peculiar to itself, 
but both are free from the drawbacks attending the use of 
steam-engines, as they require no skilled labour, no water, 
do not increase insurance, make no dirt, and are entirely 
free from danger. 

Meeting’s for tlie Week. 
Tuesday, May 21. 

Royal Institution, 3 p.m. Professor Miller “ On Spectrum 
Analysis.” 

Pathological Society, 8 p.m. 

Wednesday, May 22. 
Society of Arts, 8 p.m. 
Geological Society, 8 p.m. 

Thursday, May 23. 
Royal Institution, 3 p.m. Professor Huxley On 

Ethnology.” 
Royal Society, 8$ p.m, 

Friday, May 24. 
Royal Institution, 8 p.m. Professor Herschel “ On 

the Falling Stars of 1866-67.” 
Quekett Microscopical Club, University College, 8 p.m, 

Mr. Ernest Hart “ On the Minute Structure of the Iris." 
Saturday, May 25. 

Royal Institution, 3 p.m. Professor Huxley “ On 
Ethnology." 

NOTES AND QUERIES. 

Calico Printing.—Sir,—Referring to your note upon calico printing 
in last week’s publication, I shall have pleasure in arranging with 
“ J. K. M ” a permanent system of remuneration for the advantages 
he names, which, if reliable, will stimulate the aniline colour trade. 
If you will let me have the address of “ J. K. M.,” I will at once com¬ 
municate with him.—R. B. B , Manchester. 3 

Caramel Colours.—Sir,—I have noted the correspondence respecting 
caramel colours in the ('hemical News, and I should be glad to learn 
where glucose can be obtained in manufacturing quantities. There 
was a “Glucose and Caramel Company” inexistence some time since, 
but it is now defunct ; and I am therefore at a loss where to obtain it, 
and cannot spare the time for making it.—J. W. 

Map Varnish.—Sir, —I want to prepare a good map varnish which 
will dry rapidly. If any of your correspondents will kindly instruct 
me in its preparation through the medium of your valuable section 
“Notes and Queries,” they will confer a favour upon me.—J. S. 

Artificial Teeth.—Sir, —Within the last few years some improve¬ 
ments have been made in the manufacture of artificial teeth, by 
which they are rendered less brittle. Iam anxious to find directions 
for their preparation, and shall be happy to pay any person who will 
assist me in this matter.—F. T., Leeds. 

Crystallisation of Chromates.—Wii’,—During the crystallising of 
bichromate of potash, a coating of light lemon-coloured crystals 
formed on the front of the bichromate. These crystals did not, how¬ 
ever, appear till the crystals of bichromate had almost done forming. 
The mother liquor at the time was about six or eight degrees warmer 
than the surrounding atmosphere. If the liquor was allowed to 
remain in the crystallising pans until perfectly cold, the crystals 
referred to would increase to four or six inches in thickness. The 
form of these crystals was an oblique four-sided prism. Now, this 
did not appear from want of sulphuric acid ; if that was the case, the 
crystals would have been green. The amount of potash required to 
decompose the oxide of chromium was calculated correctly and 
added. Has any of your readers who may be acquainted with the 
manufacture of bichromate of potash ever noticed the formation of 
the crystals named, and to what cause can their appearance be traced? 
—H, 

ANSWERS TO CORRESPONDENTS. 

F. L. and M. P. S.—Your communications are declined, with thanks. 
J. W. T. is informed that a letter from Canada, in reply to an 

advertisement, has been sent to our office. 
M. Jenkins.—What is usually known as queen’s metal is an alloy 

formed of two parts of tin and one part each of lead, antimony, and 
bismuth. 

A Student.—The term “wad” is applied to two distinct minerals. 
It generally means an ore of manganese mixed with iron; but in Cum¬ 
berland the term is applied to plumbago. 

A. K.—Tetradymite consists of sulphide and telluride of bismuth 
with impurities. Its name, however, is not derived from the fact of 
its being composed of four elements, but from its occurrence in quad¬ 
ruple crystals. 

Clericus.—Chloroform is, perhaps, the best substance you can use 
for removing paint stains from oax. You must remember that it will 
likewise attack the varnish. 

Communications have been received from S. Mellor; Dr. Adriani; 
F. Field; T. Sherlock; G. F. Rodwell; W. Webb; Price’s Patent 
Candle Company; J. Sullivan; Lloyd Smith; the Walker Alkali Com¬ 
pany ; T. Parkins ; C. Ogleby and Co.; J. Muspratt and Sons ; J. F. 
MacFarlan and Co.; Davey, Yates, and Routledge; Allen and Han- 
bury; J. ,T. Vaughan; Professor B. Silliman (with enclosure); F. C. 
Calvert; Geological Society (with enclosure); Clericus ; Henry Charl¬ 
ton ; R. B. B. ; J. V. ; W. Gossage ; Editors of Journal of Mining; Wil¬ 
liam Schofield; E. Frankland (with enclosure); Runcorn Soap and 
Alkali Company (with enclosure); S. Muspratt, M.D., &c. ; W. B. ; 
A. C. Hadland and Co. ; R, Wilkinson; Messrs. Denton and Co.; W. 
Bush; Pullar and Son. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Direct Estimation of Boracic Acid, by Professor 
F. Wohler. 

In order to estimate directly the boracic acid contained 
in datolite, 3(Ca0,B03) + 3Ca0,3H0,4Si03, place the 
mineral in a small tubulated retort, decompose it with 
hydrochloric acid, and distil the mixture to dryness ; pour 
on to the residue the distillate (which contains boracic 
acid), and allow it to digest to separate the silica. In 
the liquid precipitate the lime by means of oxalate of 
potash, taking care not to add it in too great excess. 
Then, after filtration and concentration, precipitate the 
boracic acid in the form of double fluoride of boron and 
potassium. For this purpose, add a little potash to the 
material in a platinum capsule, then pour over the mix¬ 
ture a slight excess of hydrofluoric acid, and evaporate 
the solution to dryness. To remove the other salts it 
suffices to treat the mass with a moderately concentra¬ 
ted solution of acetate of potash ; then allow it to digest 
and throw on to a filter the double fluoride of boron and 
potassium, and wrash it with the same solution of acetate. 
Then wash wTith dilute alcohol to remove the acetate of 
potash ; the double fluoride is then dried at ioo° C. and 
weighed. 

On Determining the Proportional Relation between 
Silver and Chloride of Ammonium, by Professor 
J. S. Stas. 

The method of determination I used is that described in 
my former article. To prevent the loss of hydrochloric 
acid, which would have been set free by introducing 
chloride of ammonium into a hot acid solution of nitrate 
of silver, I neutralised with pure ammonia the excess of 
nitric acid used for dissolving the silver. The follow¬ 
ing is the manner in which I proceeded:— 

After having added to the solution of silver in nitric 
acid ioo cubic centimetres of water for each grain of 
metal dissolved, I poured in, drop by drop, a solution of 
pure ammonia. When the liquid was alkaline, I neu¬ 
tralised it by a suitable addition of pure acetic acid. 

In order that the double decomposition might take 
place under absolutely identical conditions, I neutralised 
with ammonia both the silver solution to be precipitated 
while cold, and that at iooQ. In order that the solution 
should be about ioo° at the moment of the double decom¬ 
position, I kept the flask or globe in which the assay 
was made in boiling water for two hours, and without 
removing it from the bath I introduced the chloride of 
ammonium. As the precipitation took place at a high 
temperature, the liquid cleared itself the moment a com¬ 
plete mixture of the reagents had taken place. 

I weighed in air* the chloride of ammonium and the 
silver employed, assuming, according to Prout’s hypo¬ 
thesis, the weight of the molecule of chloride of ammo¬ 
nium to be 53*50, and that of silver 108*00. The excess 

* To reduce to a vacuum the chloride of ammonium weighed in air 
I weighed in the air and in vacuo a portion of the sal ammoniac that 
I intended to use. These assays convinced me of a fact that had 
already been stated bv M. Marignac—viz., that the augmentation of 
weight obtained by weighing the pulverulent chloride directly in 
vacuo was always less than would have been calculated fx-om the 
density. I found that 100,000 parts of pulvemlent chloride weighed 
in air represented from 100,077 to 100,084 parts of the same compound 
weighed in vacuo. M. Marignac gives the figure 100,080 as the mean 
of the extremes. These weighings also showed me that the density 
of compact sal ammoniac diffei's appreciably, accordiug as it is trans¬ 
parent and vitreous, or opaque and amorphous. 
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of the metal remaining in the liquid after the double 
decomposition was determined without removing the 
flask or globe from the bath. For this purpose I directed 
a pencil of yellow light to the surface of the liquid in 
which I wished to measure the silver. The comparative 
assay, made at the ordinary temperature, was performed 
by means of the apparatus for titration, described on 
page 137. 

The following table contains the results of these 
three sets of experiments. I have added three deter¬ 
minations taken from my former work ; they were made 
with chloride of ammonium produced at the ordinary 
temperature by combining directly solutions of ammonia 
and hydrochloric acid:— 

Proportional Relation between Silver and 

Chloride of Ammonium. 

Weight of Chloride of 
Number Weight of the Weight of the excess ammonium 
of the sal ammoniac the silver of silver after which is 
experi¬ reduced for reduced for the deuble equivalent to 
ment. a vacuum. a vacuum. decom¬ 100,000 parts 

position. of silver. 

First Series.—Chloride produced at the Ordinary Tempera- 
ture by combining Hydrochloric Acid with Solution of 
Ammonia, determined at the Ordinary Temperature. 

gr. gr. gr. 
IX.+ 11*0088 22*2236 0*0300 49*600 

X.+ 10*92896 22*06734 0*0280 49’599 
Xl.f 12*26038 24*7499! 0*0305 49’598 

Second Series.—Chloride sublimed at the Ordinary Pressure, 
Determination made at the Ordinary Temperature. 

gr. gr. gr. 
I. 11*79643 23'8t33 0*0290 49*598 

III. 11*80844 23*8376 0*0290 49*597 
V. 6*25216 12*62116 0*0140 49*593 
YI. 10*71756 21*6355 0*0262 49*597 

Third Series.—Chloride sublimed at the Ordinary Pressure, 
Determination made at ioo° Centigrade. 

gr. gr- gr- 
II. 39*62130 79*9S3* 13 0*0970 49*5974 
IV. 13*40631 27*06320 0*0355 49*602 

VII. 7*60107 *5*3442 0*0187 49*597 

Fourth Series.—Chloride Sublimed in a Vacuum, , Deter mina- 
tion made at the Ordinary Temperature. 

gr. gr. gr- 

VIII. J3’5I29 27*2784 °'°355 49*598 

IX. 6*2250 12*5663 0*0140 49*59x 

The results given in the preceding table prove that, 
within the limit that must be allowed in making the 
experiments, temperature exercises no influence upon the 
composition of chloride of ammonium or of chloride of 
silver; they prove further that pressure is without any 
influence upon the composition of chloride of ammonium. 
In fact, whatever may be the mode of preparation of the 
compound of ammonium, and the temperature at which 
the double decomposition takes place, its proportional 
relation to silver is constant. 

If the admitted constancy of the stable chemical com¬ 
binations required to be demonstrated, it seems to me 
that the almost absolute identity of the results of the 
four series of determinations is sufficient to prove it. 
This constancy is the more remarkable, since sal ammo¬ 
niac can, as I have observed, condense ammoniacal gas 
or hydrochloric acid, in the same way that a number of 
bodies condense gases and vapours completely foreign to 
them in their constituent elements. 

Among the twelve determinations given in the table 

t These experiments are taken from my former work ; the numbers 
of the experiments have been retained in the table. 
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there is one, No. II., which was made upon a quantity 
of material such as was never before employed in an ex¬ 
periment of this kind. I had a double object in using 
such large proportions. I wished to render sensible the 
influence of temperature upon the composition of chlo¬ 
ride of silver, if there were any such influence; and 
then, as I was working with chloride of ammonium 
that had been sublimed three separate times, twice in 
vessels of hard glass, not attacked by the vapour of chlo¬ 
rine, it should be of an extraordinary purity, and I 
ought to be able to deduce an important consequence 
with reference to the hypothesis of Prout. Now, after 
the double decomposition had taken place upon the 
weights calculated according to Prout’s hypothesis, there 
remained dissolved in the liquid 0*097 gr. of silver, 
being a quantity one hundred times greater than that 
which I could have appreciated in the mass of liquid, 
and certainly fifty times greater than that it is possible 
to measure by taking the trouble. 

I invite those who think they can attribute “ to errors 
of observation ” or “ to the impurity of the materials 
the differences observed between the experiment and 
Prout’s hypothesis, to take the trouble of repeating, under 
the conditions necessary for exactitude, the determina¬ 
tion of the proportional relation between chloride of 
ammonium and silver, and I shall wait with entire con¬ 
fidence the result of their investigation. 

In speaking thus I do not pretend that the figures I 
have given are absolutely exact—that is to say, that 
they may not be affected by a constant error. I am 
even sure of the contrary, and in the conditions in which 
I was placed the constant error must have attained its 
maximum. In fact, the operation for deducing the pro¬ 
portional relation between the chloride and the silver 
involves an uncertainty to which I have already drawn 
the attention of chemists in my “ Recherches sur les 
Rapports Reciproques des Poids Atomiques.” This un¬ 
certainty consists in the fact that an argentiferous liquid, 
from which nearly all the metal has been precipitated 
by a solution of chloride of potassium, sodium, or ammo¬ 
nium, but which still contains one or two milligrammes 
of silver per litre, precipitates both on the addition of a 
normal solution of silver and of an alkaline chloride. I 
find this phenomenon is the more pronounced the less 
acid the liquid is, and the more alkaline nitrate it con¬ 
tains. Now, in the double decompositions between 
nitrate of silver and chloride of ammonium, I was obliged, 
for the reason given above, to neutralise the excess of 
nitric acid by ammonia, and, for the same reason, I only 
added a slight excess of acetic acid. The conditions 
then, which are the primary cause of the uncertainty, 
are both present, and they must, as I have said before, 
bring the constant error to a maximum. But after 
allowing very largely for this constant error, there re¬ 
mains such a considerable difference between the calcu¬ 
lated and observed results, that it is quite impossible to 
attribute it to any other cause than to the inexactitude 
of Prout’s hypothesis. 

Civil JList Pensions.—The following pensions on 
the Civil List have been recently granted :—100?. a year 
to Lady Harris, widow of Sir William Snow Harris, in 
consideration of her husband’s valuable invention of 
the system of lightning conductors. 100?. a year to 
the Bev. Miles Joseph Berkeley, on account of his 
eminent services, as a botanist, to practical horticulture 
and agriculture. 95Z. a year to George Cruikshank, Esq., 
on account of his great merit as an artist. 

PAEIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

Gallery V.—Class 44: Chemical and Pharmaceutical 
Products. 

We must not forget to mention, in a few words, the 
celebrated proprietor and director of the Pont-Labbe 
works, a real model establishment, M. L. Paisant. 
Founded in 1840 for the manufacture of starches and 
their conversion into alcohol, syrup, and dextrine, it was 
very soon affected by the potato disease. The establish¬ 
ment is not now confined to its original manufactures ; it 
produces all sorts of chemical substances from the sea¬ 
weed so abounding on the Brittany coast. It consumes at 
present 1800 tons of raw material, and delivers to com¬ 
merce in places far inland 160,000 litres of kelp or 
lixiviating ash produced from seaweed. It is extensively 
used as an excellent manure over a great portion of 
Finisterre. 

M. Paisant is a great manufacturer, much esteemed by 
all the inhabitants, and the jury should take him into con¬ 
sideration. He has developed his establishment on a large 
scale ; he has paid great attention to the welfare of the 
population among which he dwells, and has ameliorated 
the condition of the working classes physically and 
morally, increasing their wages, constructing their dwell¬ 
ings, which leave nothing to be desired as to salubrity, 
and has founded a mutual helping savings bank, in case 
of the stopping of work or sickness, and for the relief of 
women and children. 

In the first rank of the manufacturers of chemical products 
we must place M. Deiss, of Paris, Marseilles,-and Lyons, the 
originator of the fabrication of sulphuret of carbon, and its 
use in the extraction of all fatty matters. In 1847, 
sulphuret of carbon, produced in a laboratory, cost 60 
francs the kilogramme. In 1867, M. Deiss sells it at the 
rate of 35 centimes (3^.) a kilogramme. In 1848 the 
treatment of caoutchouc by sulphuret of carbon was 
hardly known. Sulphuret of carbon now takes up, from 
the residues of many industries, several millions of kilo¬ 
grammes of fatty matters hitherto thrown away ; and this 
application is one of the most brilliant discoveries of 
modern times. No matter how powerful the presses, a 
considerable quantity of oil is left in the cakes of 
oleaginous seeds. The sulphuret of carbon supplies, 
wonderfully, a remedy for this imperfection, by taking 
out all the remaining oil. Paris, Brussels, Lyons, and 
Marseilles possess large establishments for the extraction 
of the hitherto lost fatty matters. Since 1862, these 
industrial works have been well appreciated by the juries. 
Dr. Hofmann placed them in the first rank. Since a few 
years back, they have attained an enormous size. At the 
Carthusian Friary of Marseilles, Boulevard Achard, a 
gigantic extractor treats, in 36 hours, 43 cubic metres of 
pulp or lees of olive, using 45 tons of sulphuret of carbon, 
which penetrates into the whole mass, takes up the oil, 
and deposits it in the distilling apparatus. The sulphuret 
of carbon is then passed through a worm, regenerated, 
and condensed, without any sensible loss, ready to take 
up another quantity of oil. Thirty to thirty-five tons of 
oily substances are thus extracted at each operation. 

At Lyons they used to throw into the "Rhone, annually, 
the oil that might have been used for making 5000 tons of 
soap. Now, on the contrary, the application is complete : 
oil in its neutral state is entirely utilised, and the process 
of M. Deiss is welcomed in the industrial arts. 

M. Collas, cur esteemed friend and neighbour, No. 8, 
Bue Dauphine, was the first to introduce in France, about 
1840, the manufacture, mechanically, of medical 
lozenges. They are stamped out as in the Mint, like coins 
of different shapes, and bear inscriptions indicative of 
quality and the method of using them. He discovered, in 
1848, benzine in coal oil, and at once introduced it into t Cosmos, vol. xvii. p. 653. 
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commerce for cleansing stuffs; also nitro-benzine, which 
is a cheap substitute for the essence of bitter almonds. 
The creation of this substance really led to the beautiful 
aniline colours. The Society of Mulhouse said of him, 
in their meeting of March 22—“ M. Collas has introduced 
into commerce b. nzine and nitro-benzine ; the first seems 
for taking out tstains from stuffs, the second is used in 
perfumery ; .... he has not found out any colour¬ 
ing matter, but we are now in possession of a product 
hitherto impossible to be procured. Dr. Hofmann repeated 
the experiments of M. Runge on kyanol (aniline). 
Perkin reproduced a reaction first indicated by Berzelius, 
and a great industry has been created.” Thus 
the Mulhouse Society give all the credit to M. Collas for 
the means of making aniline colours. 

Phosphates of lime, considered in the light of phy¬ 
siology and pharmacy, have been one of the favourite 
studies of M. Collas. He discovered and demonstrated 
by experiment that gelatinous phosphate of lime possessed 
the singular property of facilitating the putrefaction of 
animal matters. It acts under these circumstances not 
as forming, but as aiding powerfully, the development of 
those infusoria which determine the decomposition of 
animal matters. Thus it is a powerful digestive agent, 
and as experiments prove that diabetes and glucolucie 
depend upon the nature of the blood, and that the 
excellent preparations of phosphate of soda of M. Collas, 
his phosphoric lemonade, and milk of hydrated phosphate 
of lime are most successful. 

During these last years, stimulated by the experiments 
of M. Lucie, M. Collas prepares iron reduced by electricity, 
quite pure, by aid of one Bunsen pile acting on chloride of 
iron in solution. The iron is deposited as a coating, while 
the several impurities fall to the bottom, leaving the iron 
quite pure. Obtained thus in grains or in very friable 
plates, it is easily reduced to an impalpable powder, like 
the copper of M. Oudry. It is, however, very oxidisable, 
and is obliged to be enclosed, for medical use, in gelatine 
capsules. Each capsule full of iron weighs io grammes 
and 50 centigrammes (or about 162 grains) ; the maximum 
dose per diem is five capsules, and observations continually 
prove the striking efficacy of the administration of metallic 
iron. 

We recollect having seen in the glass case of M. 
Rousseau, another first-class maker of chemical products, 
a great phial of iron reduced by electricity, which was 
very astonishing to behold. It was not black like that of 
M. Collas, but it had the grey metallic colour of iron. He 
founded in 1843 an establishment for the fabrication and 
sale of chemical products and apparatus necessary for phy¬ 
sical manipulation and the instruction of students. For 
twenty years he resided in the Rue de l’Ecole de Medecine, 
and three years ago he removed to the Rue des Ecoles. 
His customers have increased daily under our very eyes, 
and this augmentation proves that he has well fulfilled 
his engagements towards the public. In Class 44, M. 
Rousseau shows what he ordinarily manufactures and 
delivers for sale:—1. Specimens or samples of products 
and reagents. 2. A series of oxides and salts for colour¬ 
ing silicates, the cost of which he has lowered without 
diminishing the quality, so as to compete favourably with 
foreign markets. 3. Masses of sodium that he was the 
first to manufacture commercially and cheaply, so as 
to render aluminium available at a moderate cost, and 
on which account M. Sainte-Claire Deville made him 
one of his partners. 4. Magnesium also prepared for 
sale commercially, along with other metals recently 
discovered—such as ccesium, rubidium, thallium, &c. 
5. Pyrogallic acid for photographic purposes, of which 
he sells 1500 to 1800 kilos, per annum. 6. Benzoic 
acid employed in the preparation of aniline colours ; of 
this he undoubtedly extracts several thousands of tons 
every year from the urine of cows, carefully collected from 
the numerous dairies about Paris. Before he began his 
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work all the benzoic acid consumed in France came from 
Germany. The great aim of M. Rousseau is to give to 
the commercial world, at a reasonable price, materials 
which were unattainable with profit by the manufacturing 
world. He exhibits in Class 51 a stove, which advan¬ 
tageously replaces that of Gay-Lussac, and which only 
costs 25 fr. instead of 45 fr. ; a new densimeter easily em¬ 
ployed ; plates and cylinders of artificial carbon for the 
cheap use of Bunsen’s batteries. He also shows in Class 90, 
marked at the price of 200 fr. (87.), a collection of pro¬ 
ducts for the elementary instruction of chemical students, 
with an explanatory volume. We mention other innova¬ 
tions made in France by the same distinguished hand. In 
1839 he patented the first process for obtaining sulphuric 
acid from pyrites ; there was at that time a great establish¬ 
ment at Javel, but sulphur, then at a high price, suddenly 
fell in the market, and pyrites could no longer compete 
with it. To M. Rousseau is due, also, the first idea of the 
agglomerated coal, or “ Charbons de Paris,” extensively 
used in France for culinary purposes. M. Popelin-du- 
Cazze, who bought the patent, has been very successful on 
the large scale. In 1849 he organised the'mode of ex¬ 
traction of sugar by the double action of lime and car¬ 
bonic acid, which has now been followed for the last 
twenty-four years under the name of Rousseau’s process 
by all Europe. He also discovered a decolorising charcoal 
black at a cheap price—6 fr. the iookilogs. (220*5 lbs.)—* 
for refining, in place of the cumbersome and dirty sub¬ 
stances formerly used. 

M. Huillard, the elder, of Paris, exhibits as the special 
objects manufactured by him orseille, orcine, orceine, 
eriphthine, eryphic acid, &c. The other mineral sub¬ 
stances, the protoxide and sesquioxide of cobalt, and five 
carbonates, the arseniate, phosphate, silicate, borate, sul¬ 
phate, nitrate, and chloride of cobalt; and the carbonate, 
nitrate, and chloride of cadmium are admirably crystal¬ 
lised. These are very creditable, and reflect much honour 
upon M. Jourdin, the young and energetic superintendent 
of the works, who is actively engaged in solving the fol¬ 
lowing problems:—1. The delivery to commerce of 
orseille, liquid orseille, orcelline, extract of orseille, or 
imperial red. 2. The production on a large scale of cobalt 
blues to rival those of Germany. M. Huillard has suc¬ 
ceeded in rendering lower the price of cobalt blues for 
stuffs and wall-paper, wrhile, at the same time they are 
more durably fixed. The Bank of France has adopted 
them for the 100 fr. bank-notes, inimitable by any pho¬ 
tographic process ; also for the 20 centimes (blue two¬ 
penny) postage stamps, though they are of a greenish hue 
by candle-light, but readily distinguishable from the others. 

M.Eusebe, of Paris, exhibits some very fine aniline greens 
and reds obtained by carbo-humic acid. He has yielded 
the full right of manufacture to M. J. J. Muller, of Basle. 
He has two magnificent collections of samples which can 
rival with any of the other manufacturers in the Palace. 

M. Jean Rod has already received our compliments for 
the splendid specimen of crystallised and almost wrhite 
rosaniline. He challenges the first markets of Paris or 
London and the greatest houses to produce better. He 
produces daily 175 kilos, of muriate of rosaniline, aniline 
blues, violet, and greens. He also produces, with the 
same substances, and delivers to the commercial world 
—hydrochlorate of aniline, a red dye ; hydrate of mono- 
phenylic rosaniline, giving a reddish-violet tint; hydro¬ 
chlorate of diphenylic rosaniline, giving a blue violet; 
hydrochlorate of triphenylic rosaniline, giving a blue dye. 

In another collection of violets exhibited by him under 
the name of Parma or Alexandria violet, in the preparation 
of which ethyl replaces phenyl—Hofmann’s process— 
exhibited also by M. Menier, M. Rod exhibits a cup of 
500 grammes (ig-lb. avoirdupois) of cyanide or quinoline 
blue. To enumerate the splendid display of M. Rod would 
be too much for our space ; suffice it to say that we warmly 
recommend him to the attention of the jury. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 16. 

F. A. Abel, Esq., F.R.S., Vice-President, in the Chair. 

The minutes of the previous meeting were read and con¬ 
firmed ; Mr. F. W. Peterson was formally admitted a 
Fellow of the Society ; and the names of William Phipson 
Beale, barrister-at-law, Stone Buildings ; Alfred Coleman, 
Plough Court, Lombard Street ; and Augustus Alfred 
Wood, 74, Cheapside, were read for the second time. 

Mr. Perkin, F.R.S., said he had a few observations to 
make upon some experiments with which he had been 
lately engaged. Coumarine, it is well known, is the crys¬ 
talline principle of the Tonka bean, and was first analysed 
by Delalande and afterwards by Bleibtren. The formula 
of this substance is C9H602. When heated with potash, 
it assimilates an equivalent of water, and becomes con¬ 
verted into coumaric acid C9H803. This, again, if fused 
with potash, yields salicylic and acetic acids, with evolu¬ 
tion of hydrogen. On account of this latter transforma- 
tion, coumarine is viewed as a derivative of salicyle. 
Having been lately a good deal engaged with the study of 
salicyle derivaives, he had often endeavoured to obtain 
some clue to the constitution of coumarine, hoping that he 
might eventually be able to build it up from some salicyle 
compound. About ten days or a fortnight ago he obtained 
a beautiful crystalline product, possessing both the odour 
and composition of coumarine. When heated with potash, 
it yielded an acid, apparently identical with coumaric 
acid, and on fusing it with potash it was converted into 
salicylic acid—it was, in fact, artificial coumarine. He 
had not compared it side by side with the natural product, 
but expected to do so in the course of a few days. As he 
hoped shortly to bring an account of his results before the 
Society, he would refrain from entering into further details, 
except to state that he obtained his product from the sodium 
deiivative of salicyle by means of acetic anhydride. Know¬ 
ing the interest that chemists generally take in the artificial 
formation of natural products, he thought these remarks 
would not be unacceptable. 

An elaborate paper “ On the Constitution of the Phos¬ 
phites by Professor C. Bammelsberg, was read by the 
.Secretary. The author commences with an historical 
notice of previous researches, which appear to have left un¬ 
solved the amount of water, or rather the condition of the 
hydrogen, contained in the salts of phosphorous acid, so 
that the constitution of these bodies might be represented 
by one or other of the following formulae :— 

H2R"2P2Oo and H4R"2P207. 
To elucidate this question, the author prepared and 
analysed a great many different phosphites, and the results 
in the case of the dyadic metals warrant the adoption of 
the second formula. Thus the barium and nickel salts 
have precisely the above composition, the strontium and 
calcium salts containing extra two atoms of water, and 
magnesium salts were prepared containing respectively five 
and twelve atoms of water of crystallisation. Zinc and 
magnesium appear, however, to give rise to the production 
of salts of two classes, whilst lead, copper, manganese, &c., 
always form compounds containing one atom of hydrogen 
which cannot be replaced by a metal. 

Class A. 

hk,po3 
HMnP03 
HZnPOs 
HPbPOg 
[HMgPOg] 

Class B. 

H4Ba2P207 
H4Ca2P207 
H4Mg2P207 

[H4Zii2P207] 

Phosphorous acid seems to be incapable of forming acid 
salts. The crystallised acid itself contains one atom of 
water, and any attempt to expel the latter by the applica¬ 

tion of heat destroys the substance, with evolution of 
gaseous phosphide of hydrogen. * 

After the Chairman had moved a vote of thanks to the 
author, and invited discussion upon the subject of the 
communication, 

Dr. J. H. Gladstone said it was sometimes easy to 

build up a compound and speculate upon its constitution, 
if we knew already the nature of the body from which it 
was prepared. The starting-point in this case was the ter- 
chloride of phosphorus, which, undergoing decomposition 
by water, furnished the acid in question : — 

PC13 + 3H20 = 3HC1+ H3P03. 

The acid itself was stated, by Prof. Rammelsberg, to have 
the following composition:—H4P205+H20. To obtain this 
result, there were two stages, the first or intermediate 
product being the oxychloride of phosphorus— 

I. 2(PCl3)+^]0 = p^2}0 + 2HCl. 

II. ^}0 + 4H20 = ^0),}0 + +hcl 

The Secretary then read a paper by’ Dr. A. Dupre 

“ On the Changes in the Proportion of Acid and Sugar 
present in Grapes during the Progress of Ripening.” It has 
frequently been inferred that the tartaric and malic acids 
in grape-juice become transformed into sugar during the 
process of ripening ; but the author’s experiments tend to 
disprove this assertion. Dr. Dupre collected and experi¬ 
mented upon a hundred berries of Riesling grapes gathered 
at intervals of a month, commencing with September last, 
and the amounts of tartaric acid, free and combined, and 
also of sugar, were determined in the separated juices. 
The proportion of sugar increased in order of time from 
2*98 to i2*io, and even to 16*20 per cent, in the juice of 
the perfectly ripe fruit; whilst the entire berries showed 
but a slight diminution or no appreciable change in the 
total amount of acid present. The saccharine matter could 
not, therefore, have been directly derived from the organic 
acid or its salts contained in the grape ; but the author 
thinks it possible that the presence of such acid effects a 
change resulting in the production of sugar similar to that 
known to occur in the conversion of starch into sugar by 
the action of sulphuric and other acids. Further experi¬ 
ments, even more decisive in their character, were made 
upon Gutedel and Muscatel grapes, gathered at the same 
time and from the same vine, but in various stages of ripe¬ 
ness. In some of the unripe berries there was absolutely 
no sugar, whilst in others nearly ripe 8*87 per cent, of 
sugar was found; but the amount of free acid estimated 
in a hundred grapes was almost the same in three samples 
of Gutedel, and actually increased with the ripening of the 
Muscatel. 

Another paper, by the same author, was then read. It 
is entitled, “ On some of the Effects produced by the 
Addition of Plaster of Paris to Must.” It seems to be a 
common practice in the wine-growing countries to add the 
substance named in the heading to grape-juice either 
before or during the process of fermentation, the alleged 
object being to increase the richness of the must by the 
absorption of water. Although this action doubtless 
occurs, the author points out that the loss of material in 
the course of such treatment (by mechanical retention in 
the gypsum) never compensates for the augmentation of 
sugar in the remaining juice, and suggests that a partial 
evaporation should be resorted to, or some sugar added 
instead of the earthy sulphate. Numerical results are 
quoted in support of this assertion, and the chemical 
changes induced by the employment of the plaster are 
fully stated. Consisting, as it does, of sulphate with a 
little carbonate of lime, it not only decomposes the 
tartrates in the grape, with liberation of the purgative 
sulphate of potash, but also neutralises and removes some 

* An earlier statement respecting the phosphites, by the same 
author, appeared at page 241 of the present volume.-—Ed. C. N. 
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of the free tartaric acid—an essential constituent of wine 
—leaving the malic acid still soluble, thus deteriorating, 
says the author, the condition of the juice, and assimi¬ 
lating it to the quality of that obtained from unripe 
fruit. Wine made according to the above system will be 
characterised — ist, by a more or less complete absence of 
tartaric acid; 2nd, by containing sulphates in solution ; 
and 3rd, by giving, on incineration of the residue, a larger 
proportion of ash and diminished amounts both of 
phosphate and carbonate. 

Dr. Odling, in answer to Colonel Yorke, said that 
chloride of barium always indicated the presence of 
dissolved sulphates in sherry, but gave no precipitate in a 
true claret. 

The Secretary then proceeded to describe “ An 
Adapter to be used in connexion with Sulphuretted Hydrogen 
Apparatus'' by the Rev. B. W. Gibsone, M.A., B.Sc. 
This arrangement consists of an ordinary glass funnel, the 
limb of which fits into a conical bung of vulcanised india- 
rubber, whilst the top is covered with a flat plate of the 
same material, perforated with three holes, through one of 
which a current of sulphuretted hydrogen is made to 
enter, another aperture serving as the exit pipe for the 
excess of gas, which it is proposed to absorb by passing 
through a succession of Woulff’s bottles charged with 
ammonia. The third is a spare hole usually closed with a 
stopper. Within the funnel itself is a long glass tube, 
with a thistle-shaped expansion at top, into which is fitted 
a cork and short piece of tube for connexion with the 
central aperture above it, and this funnel tube has also 
within it a cane of glass rod of greater length than itself, 
with a bead placed inside the thistle as a means of lifting 
it from close contact with the apex of the larger funnel, 
which is kept moistened with water. When thus lifted a 
current of the gas makes its escape from the lower orifice 
of the funnel, and j.s made available by passing through 
any solution contained in the bottle to which the bung 
and adapter are fitted. When the action is completed the 
flow of gas is stopped simply by removing the vessel, 
when the weight of the glass rod causes the funnel tube 
to descend, and no more gas can pass. For a description 
of his sulphuretted hydrogen generator the author referred 
to a sketch of the apparatus which had already appeared 
in the Chemical News (vide p. 240 of present volume). 

An elaborate paper “ On the Practical Loss of Soda in 
the Alkali Manufacturewas then read by Mr. C. R. 
Wright, B.Sc. The author has had an opportunity of 
studying the minute details of Le Blanc’s process as 
carried out in a large factory making upwards of 150 tons 
of alkali weekly, and the products were examined at every 
stage for the purpose of ascertaining the loss of soda 
during the process of conversion. A capital series of 
analyses are given, which show the average composition 
of salt cake, black ash, soda ash, refined ash, and the 
dried vat waste, which last seems to contain a notable 
quantity of alkali, both in the soluble and insoluble states. 
The total loss of sodium in the process of converting salt 
into refined soda ash is set down at 20*24 per cent., and 
consists of the following items :— 

Previous to Lixiviation. 
Per cent. 

Sulphate of sodium left undecomposed . 3-49 
Insoluble sodic compounds formed . . 5-44 
Volatilisation of sodic compounds . . 1*14 

During and after Lixiviation. 
Soluble alkali left in vat waste . . . 3*61 
Oxidation of sulphide of sodium . . — 
Leakage and losses in white ash process . 6*56 

Total loss . . 20*24 
The speaker made reference to the previous researches of 
Mr. Kynaston,-f and also to those of Mr. James Har¬ 
greaves lately published in the Chemical News. The 

t Jov,rn. Chm. Soc. xi. 135. 
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last-named gentleman affirms that one-seventh part of the 
chloride of sodium escapes conversion into sodic carbonate, 
or is lost in the process of manufacture. 

The Chairman moved a vote of thanks to the authors 
of the respective communications, and, at a late hour, ad¬ 
journed the meeting until June 6, when Sir Benjamin 
Brodie will deliver a lecture “ On Ideal Chemistry." 

ROYAL INSTITUTION. 

Tuesday, May 14, 1867. 

A Course of Four Lectures on Spectrum Analysis with its 
Applications to Astronomy,* by William Allen Miller, 

M.D., LL.D., Treasurer and V.P.R.S., Professor of 
Chemistry, King's College, London. 

Lecture I. 

Nature of the Prismatic Spectrum.—Spectra of Solids.— 
Spectra of Gases and Vapours. — Spectra produced by 
Absorption.—Spectra of Rays of Heat, of Light, and f 
Chemical Action. 

My object in the course of lectures upon which we enter 
to-day will be to endeavour to place before you distinctly 
the mode in which, by the optical analysis of light from 
various sources, we have learned not only to distinguish 
the physical condition of the body which emits that light, 
but also, in many cases, to ascertain its composition. 

A new method of investigation is thus placed in our 
hands. The mode of analysis, it is true, has been practised 
before to a certain extent, but it involves the application of 
principles which, until quite recently, had been overlooked. 
It enables us to deal with matter at infinite distances, for, 
provided we can see it, we are able to examine it by this 
optical method. It also enables us to examine matter in 
quantities so minute that no balance can estimate its 
amount. We are therefore brought face to face, by its 
means, with infinitude of space and distance, and infinitude 
of minuteness. 

I know that those who have been in the habit of attend¬ 
ing lectures at this Institution have from time to time 
watched with interest the progress of this new branch of 
investigation. They have had opportunities from time to 
time of seeing the steps, by which it has been raised to its 
present position, illustrated and experimented on ; but 
although many who may be honouring me with their 
attendance on this occasion may not for the first time be 
considering these wonderful phenomena, the intrinsic 
interest which they possess—the variety and beauty of 
experimental illustration of which they admit—induce 
me to hope that even those who are in some measure 
familiar with the facts will yet be able to follow me with 
interest through the theoretical considerations which I 
may have to bring before them, and through the somewhat 
minute detail upon which, from time to time, I shall have 
to enter. 

Without further preface, then, let me proceed to the 
examination of the method of inquiry—the method of 
optical analysis. 

No doubt every one present knows what is meant 
by the prismatic spectrum. If we take a beam of 
white light, and transmit it through a triangular mass of 
glass properly cut and polished, we divert it from its 
original direction—we refract it from its course. Now, 
light may be artificially produced in various ways, and 
one of the most general of these modes of obtaining light 
consists in raising the temperature of the body which is 
to be experimented upon. Every opaque solid object gives 
out light in large quantity when its temperature is suffi¬ 
ciently raised. At a temperature of about a thousand 
degrees of Fahrenheit every substance becomes what is 
called red-hot—that is to say, begins to emit red light. 
As we raise the temperature, the colour of the light 

* Reported specially for this paper, and revised by the author. 
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becomes more brilliant, and it passes at length into a 
dazzling white. That is a general effect whenever any 
solid opaque substance is sufficiently heated. I shall take 
advantage of this fact in order to be able to produce the 
beam of light upon which we shall have to experiment in 
a part of this investigation, and for this purpose it will 
be my desire to show you, first of all, the solid body itself 
which is producing the light, because, hereafter, I shall 
have to show you other sources of light which are not 
solid, and which are giving out light of a different kind. 

In the first place, then, I shall, by the powerful heat 
produced by the current of electricity of the voltaic 
battery, cause intense ignition of two points of charcoal. 
You will excuse me if from time to time in these lectures 
I bring before you what appear to be very simple ex¬ 
periments. Philosophically, nothing is trifling if it proves 
a principle. In this case I shall throw upon the screen 
the image of the two charcoal points. My object here is 
simply that you may see that although we get an intense 
light and a white light, it is produced by a body in the 
solid state. The charcoal points do not melt, and there is 
no visible vapour given off. I do not say there is no 
vapour given off, but there is none visible. On throwing 
this image upon the screen, we shall see, first of all, the 
incandescent points themselves, separated from each other 
to a considerable distance. Having shown you the points, 
we will then examine optically the nature of the light 
which those points are emitting. 

You will observe that the image of the line of light is 
produced by allowing simply a thin slice of light to pass 
through a very narrow slit. It is now falling upon the 
surface of a mirror, and from that mirror it is reflected upon 
the screen. We will now withdraw the mirror altogether, 
and allow the light to pass through the prisms which have 
been arranged for its dispersion. So long as these points of 
ignited matter are in the solid condition, we have that 
beautiful elongated image which now appears upon 
the screen, and which is, in fact, composed of a series of 
slices of light, each of which is of a particular and definite 
colour. You will notice that the extremity which is 
nearest to me—the red—is that which is least refracted from 
the original direction, and the extremity which is farthest 
from me—the violet—is that which is most refracted from 
the original direction. Now, the point I particularly wish 
to insist upon in this observation is that we are here deal¬ 
ing with a solid body, which is not capable of being con¬ 
verted into vapour so as to produce flame. If time 
allowed, I should like to show that this, which is observed 
in the case of charcoal, is a general fact with regard to 
solid bodies. For example, if, instead of heating charcoal 
points by the voltaic current, I were to take a cylinder of 
lime and introduce it into the intense heat of the oxy- 
hydrogen jet, or if I were to take a piece of magnesium, a 
piece of silica, a mass of iron, or a mass of platinum, and 
heat it so as to produce incandescence or intense ignition, 
the spectrum which would be obtained from its light 
would, in every case, when examined, be seen to be con¬ 
tinuous, like that charcoal spectrum. [I dare say you 
noticed flashes of light which crossed that spectrum from 
time to time. They were due to slight impurities in the 
charcoal points, and these impurities become volatilised in 
the intense heat. With them we shall have presently to 
deal.] The particular fact upon which I wish now to 
insist is that, as a general rule, whenever a solid body is 
heated, it gives out light, which, when examined by the 
prism, furnishes us with a continuous spectrum. That is 
to say, this light is made up of an infinite number of slices 
of light. By means of a rough model, I may make this 
more clear. Suppose that this white bar represents to us 
a band of white light—the light, in fact, which we first got 
before it is dispersed by the prism. If we cause it to 
pass through the prism, it is spread out in this fan-like 
manner, every piece of that spectrum being composed of 
a slice of light of the particular colour which is there 

represented; and these slices of light, overlapping each 
other continuously, produce that blending of colour which 
is inimitable by art, but which is so brilliant and so beau¬ 
tiful in its effect. 

These, then, are the results of the examinational bodies 
in the solid condition, and for the purpose of recalling 
this to your mind we have here a diagram representing 
the spectrum of any sufficiently luminous solid body. 
And, further, if the solid happens to melt, it still gives out 
a continuous spectrum. A mass of melted cast-iron, for 
instance, would furnish a continuous spectrum, as in the 
case of charcoal. Or if we were to take any other metal 
which can be heated sufficiently to be melted without 
boiling and volatilising, we should obtain a similar result. 
I cannot show you this experiment, because I am not able 
by means of the voltaic battery sufficiently to regulate the 
heat. 

Here let me notice that in spectra of this kind 'we have 
no clue to the chemical nature of the body which produces 
the spectrum. But if we go a step further, and heat the 
body sufficiently to convert it into vapour, the spectrum 
which is then obtained is quite of a different nature. Instead 
of having a continuous spectrum, we shall have an inter¬ 
rupted spectrum ; and I am going now to prove to you 
that the body upon which I am experimenting is con¬ 
verted into vapour before it furnishes a spectrum, and for 
this purpose shall introduce into the lamp a charcoal cup, 
upon which we shall place a piece of silver. That silver 
will immediately melt with the intense heat of the current, 
and as the current is continued, it will not merely melt, 
but it will actually boil, and become distilled. In fact, 
silver has been distilled on a large scale by Stas, for the 
purpose of its purification. [The image of the charcoal 
points on which the silver was placed, was thrown on the 
screen.] That beautiful green arc is the vapour of silver. 
The silver, you will remember, appears on the upper part 
of the screen, in consequence of the inversion of the 
image. What in the lamp is the lower part is here 
upon the screen the upper part. You will see a number 
of little glowing points, which are the distilled silver. Well, 
now, if we could manage to open out these glowing points 
of melted silver (but which we cannot in the present form 
of our experiment), we should see that they were giving 
out light of all colours, but the arc itself is giving out 
light of a particular colour. 

We shall now examine the mode of discriminating be¬ 
tween silver and other bodies, by means of this process of 
optical analysis. In another lamp I have exactly the 
same arrangement as that which you have here seen 
thrown upon the screen ; but, instead of making the image 
of the points fall directly upon the screen, I shall let a 
slice of light only fall upon a lens in front of the slit, and 
then upon a prism. Now, you will notice that the instant 
the temperature rises sufficiently we get these two magni¬ 
ficent green bands. These two bands are the characteristic 
marks of silver in vapour. They constitute the arc of light 
which we saw just now upon the screen, and which is 
here, by means of the prism, spread into its component 
parts. You will notice that there is on the ground of 
these bands a small amount of light, which is due to the 
dispersion of the light from the charcoal points. We can¬ 
not avoid that. In these cases we do not get the pure 
light of the substance upon the points, because the heat 
which is produced is sufficient to give us a tolerably strong 
spectrum of the charcoal points. But you will observe 
how very much those green lines predominate over the 
other light in that spectrum. 

The next fact which I have to bring before you is that, 
though every substance which is capable of being con¬ 
verted into vapour gives a spectrum, it gives a spectrum 
of its own. If you take substances which to the naked 
eye appear to possess exactly the same colour, the moment 
you place them in the voltaic arc the vapour given out by 
each is capable of being distinguished from the others’, 
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and you have a different spectrum for each. body. I will 
illustrate this by means of four different bodies, each 
giving a green light. I have shown you the spectrum of 
silver. Now I will take three other bodies, each giving a 
green light differing a little in its shade from that of the 
others. The first of these will be metallic copper, which, 
like other metals, will boil in the intense heat we can here 
produce. The vapour of copper will give us a spectrum 
of its own, which, although green, will not be the same 
as the spectrum of silver. [The spectrum was shown 
on the screen.] There you see a series of green bands, 
but in the case of copper there is also a large quantity of 
red and orange light. You see a series of channeled or 
grooved spaces through a pale background, due to the 
light from the charcoal points themselves ; but the bril¬ 
liant portion of the spectrum is produced by the volatilisa¬ 
tion of the metal. You will be able readily to contrast 
this copper spectrum with the spectrum of the silver 
which we had before. Here, you observe, we have a 
green, but a green of a different order. Copper is a more 
fixed metal than silver, but by means of this intense heat 
it becomes converted into vapour. Solid copper, if heated, 
would not give us this line, but a continuous spectrum 
like lime and like charcoal. 

I am now going to take another metal, which also 
gives us a green light, and I have a special reason 
for selecting this metal—magnesium—because we shall 
consider it from another point of view hereafter. Mag¬ 
nesium is a metal which, when burned with proper 
precautions, gives rise to a beautiful green light. I 
dare say we shall see some blue also, but the prin¬ 
cipal part of the magnesium spectrum will be a green 
light, but a green of a different shade from the others. 
In this case you will not see the fact that the green light 
of magnesium is concentrated into three bands. These 
three bands are so exceedingly close together that the 
apparatus we have at our disposal for throwing them on 
the screen does not enable us to separate them. In this 
spectrum of magnesium you will see a certain blue line, 
and there is also a faint line nearer to the yellow. 

The fourth metal which I have selected also gives a green 
light, and this is likewise an extremely interesting body. 
It is thallium, a metal which was discovered by the 
application of the method of spectrum analysis. [The 
spectrum was produced.] That is the band which is 
perfectly characteristic of thallium. Whenever we have 
pure thallium we have that single intense green line. 

From these experiments it is obvious at any rate that 
these four substances have totally distinct spectra, although 
the light which these metals emit appears similar when 
viewed without the prism. If we were to throw slices 
of their light directly upon the screen, we should not be 
able to distinguish these metals from one another; yet, by 
spreading them out in this fan-like form by prismatic 
analysis, it is easy to distinguish one from the other. 

We have then here a second set of spectra, and these 
spectra are such as are represented in the second of our 
diagrams. They are spectra which are not continuous— 
interrupted spectra—spectra with bright lines. These 
occur in the case of flames and ignited vapours and gases. 
It is true that in one instance a solid body has been known 
to give out lines like this, but it is a substance which I 
suppose not a dozen people have ever seen. Still it is an 
important fact that the metal erbium, in the form of its 
oxide erbia, even in the solid, has the power of giving 
out bright lines when its spectrum is viewed. This is an 
awkward fact for the theory of spectrum analysis, but at 
the same time it is one which must not be ignored. We 
are always discovering facts which do not square with our 
theories ; and the more these facts are examined, the more 
surely are we led on to correct our theories, formed, as 
they always necessarily are, from partial knowledge only. 
This exception in the case of erbium does not, however, 
invalidate the general conclusion that whenever we see a 

body which emits a spectrum having bright lines, that 
body is in a gaseous condition. We do not as yet know 
why erbium makes an exception, though at some future 
time, probably, we shall be able to account for the 
apparent anomaly, the discovery of which we owe to the 
observations of Bunsen, to whom also we are indebted for 
a great part of our knowledge of spectral phenomena. 

We must now turn our attention to the cause of these 
remarkable phenomena ; and here I must ask you to 
follow me for a few moments through a little speculation— 
not that it is new, but it is speculation which is necessary 
to connect our ideas—speculation as to what light is. 
The notion of the nature of light which is at present 
adopted by philosophers is of this kind :—Filling all space, 
and filling the interstices of all kinds of matter, there is a 
subtle something which, for want of a better name, is 
called “ ether.” This ether has no weight. It is not light 
itself, although it is the means by which light is manifested 
to us. (Mind, this is all speculation, but still it is neces¬ 
sary.) When this ether is thrown into vibration, the 
vibrations are transmitted through space in right lines, 
radiating in all directions from the point at which the 
vibration is produced. When these vibrations have a 
certain degree of frequency, they produce the phe¬ 
nomena of radiant heat; when they have a somewhat 
greater frequency, they produce phenomena which are 
manifested to us in the shape of light; and when 
these vibrations are more frequent still, they produce 
phenomena which are manifested to us in chemical 
effects, or in those effects which Professor Stokes has 
taught us to associate with the term “ fluorescence.” Now, 
the different degrees of frequency with which the ether 
can be made to vibrate give rise to certain phenomena in 
light. Not merely is light a vibration of one particular 
frequency, but the different kinds of light are produced 
by vibrations differing in the degree of their frequency. 
Those portions of light which are least refracted (the red) 
are produced by vibrations of the ether of the lowest 
frequency; those portions which are most refracted (the 
violet) are produced by vibrations which are of the 
greatest frequency ; and intermediate between these we 
have vibrations which produce all the intermediate colours. 
Now, although it is true every one here is prepared to 
hear wonderful statements of this kind, I was going to 
say I scarcely dare to mention the number of these vibra¬ 
tions which it is calculated must occur. Let me first tell 
you what the width of a wave of light must be. Every 
wave of this ether, as I have stated, is liable to vary in 
width according to the colour of the light. In red light 
the width of a wave is about the 34,000th part of an inch. 
A wave of violet light is a little more than the 60,000th 
of an inch—that is to say, there would be a series of 
60,000 of these little waves in the space of an inch. 
That seems a tolerable number, but when we come 
to the frequency with which these undulations succeed 
each other, it is perfectly marvellous. In red light there 
are 482 millions of millions in a second of time, and there 
are upwards of 707 millions of millions in the case of 
violet; and we may fill up the interval of the inter¬ 
mediate colours with every conceivable variety between 
the two. 

Now, it is very difficult, when one is looking at these 
things for the first time—and, indeed, it is always difficult 
—really to grasp these things, and therefore it is needful 
that we should come down to something a little more 
within our ordinary range of conception. I shall, there¬ 
fore, take an illustration or two from another set of vibra¬ 
tions which you had most admirably illustrated not long 
since by Professor Tyndall. I cannot help reminding you 
of one or two beautiful experiments which he brought 
before you, and which show the beautiful analogy 
between colour and sound, for, in point of fact, red is 
the bass of light and violet the treble. You all know 
that musical notes are produced by a certain series 



0.6 2 Royal Institution. ( Chemical News, 
} Jfay 24, 1867. 

of vibrations which occur in definite number and at per¬ 
fectly regular intervals, each note having its own specific 
number of vibrations—the middle C, for instance, in a 
pianoforte having 256 vibrations in a second. C in the 
octave above has double that number, or 512. Here is a 
tuning-fork which will give us a note which will cause the 
air in this box to vibrate. [The fork was struck, and held 
over the mouth of the box, whereon a musical note was 
obtained.] This fork is producing a certain number of 
vibrations, which vibrations correspond to a column of air 
of a particular length contained in the box. Now, if I 
take another of these forks and hold it over the next box, 
we get a note which is the octave above. [Experiment 
performed.] There are twice the number of vibrations in 
that sound as there were in the sound which I produced 
first. In the case of musical notes we have a series of 
these sounds succeeding each other in order. Now we 
take another fork, and hold it over the next box ; then 
again, the next; and then the last, this being the highest 
of all. [A musical sound was evoked in each case, each 
successive note being higher than the preceding.] Now, 
these are, in point of fact, to sound, what colours are to 
light. In the case of light, we cannot get through the 
octave. If we assume that the proportion of vibrations in 
red light be 100, those for the violet light will not exceed 
175 ; so that the number of vibrations, immense as it is in 
the case of light, does not embrace so wide a range as in the 
case of sound, for we may have musical vibrations 
ranging from 16 in a second to upwards of 2000 in a second. 

I have no doubt that many of you know the 
beautiful experiment which I first saw performed by Dr. 
Tyndall here, and it is so beautiful that I cannot help 
desiring to show it to you again, although I may not suc¬ 
ceed so well as he does, because it is a matter which he 
has made his own. The experiment is this :—If we take 
two tuning-forks, one of them an octave above the other, 
and each having a thin wire attached to the limb of the 
fork, and cause them to vibrate, and if we then draw them 
at the same rate across a piece of smoked glass, we shall 
have a sinuous line, which will represent the motions of 
each fork. [A piece of smoked glass was marked as de¬ 
scribed.] We will put this into the lantern, and you will 
see on the screen two sinuous lines, one above the other. 
The lower line is that which is produced by the bass 
sound ; the upper one is that which is produced by the 
higher sound. The sinuosities in the upper line are double 
the number of those in the line below. In this we have 
ocular proof of the difference between the rate of vibra¬ 
tion of the two forks. If we were to rule lines across, we 
should find that the bends in one of these lines were 
twice as numerous as in the other. This is one of the 
simplest and, at the same time, the readiest proofs we can 
have of the difference in the vibrations. 

Now I must ask your attention to a third set of spectra. 
We produced, first of all, a continuous bright spectrum ; 
then an interrupted bright spectrum; but what would 
happen if we interposed between a continuous spectrum 
and the light something which would take part of the 
light away ? If we put an opaque body, we should arrest 
the whole of the light; but if we introduce a transparent 
coloured substance, we shall intercept portions of the 
light. Now, by properly choosing our media, we may 
produce interrupted spectra with black or dark lines upon 
them ; and these are spectra of a high degree of interest. 
I shall exhibit one or two of the methods by which we may 
produce these effects. When light is transmitted through 
a solution of permanganate of potash without using the 
prism, the liquid has a splendid purple or red colour, 
according to the degree of dilution. We will first show 
the spectrum of white light, and then we will interpose 
the permanganate. You will see, when this solution is 
placed in a glass cell with flat sides so as to intercept the 
spectrum from the charcoal points, we obtain a certain 
number of bands, which occur at intervals upon the screen. 

I now proceed to the examination of one of the salts of 
the rare metal called didymium. Nitrate of didymium 
and potash furnishes a solution of a very pale red colour. 
When this is introduced in the course of the ray you see 
two remarkable bands, one in the orange and the other 
in the green. Besides this, portions of the blue rays are 
also cut off. This is a spectrum of absorption produced 
by a liquid which has so faint a colour that it is scarcely 
perceptible to the naked eye, yet its spectrum is perfectly 
characteristic. Dr. Gladstone, who first pointed out this 
peculiarity of didymium, was enabled by its means to 
discover didymium as an impurity in other bodies pre¬ 
viously supposed to be free from it. These two last spectra, 
you will observe, are absorption spectra produced by 
liquids. Such absorbent actions are important, as they 
enable us in many cases to distinguish the nature of the 
bodies which are held in solution. Professor Stokes has 
insisted particularly upon the value of studying this class 
of actions; and quite recently a valuable paper upon the 
subject has been communicated to the Royal Society by 
Mr. Sorby. But, interesting and important as this branch 
of inquiry is, it would lead us too far astray from our 
immediate subject, which is specially concerned with the 
examination of the spectra of bodies at a very high 
temperature, and the action upon such spectra of gaseous 
bodies, either at ordinary or at elevated temperatures. 
The phenomena with which we have at present to deal, 
enable us to examine the constituents of the gases in 
furnaces, in active volcanoes, in the fixed stars, in meteors, 
and in those still more enigmatical bodies, the nebulae. 

For this purpose we will now examine the absorbent 
action of a brownish-green coloured gas, the peroxide of 
chlorine. You see there are bands coming out, there 
being an absorption, particularly of the blue and violet 
portion of the spectrum, to a very considerable extent. 
The bands are still more marked in those portions of the 
spectrum which are not visible until they are received 
upon a fluorescent screen. The next gas which we will 
introduce in the same manner, interposing it exactly in 
the track of the ray, is the peroxide of nitrogen (the red 
nitrous fumes which are produced whenever a metal, such 
as copper or mercury, is acted upon by nitric acid). The 
bands in this gas are in a different portion of the spectrum. 
The green is almost abolished, and in the green and 
orange we have a variety of dark bands appearing. These 
bands are of particular interest because they were the first 
absorption bands which were observed. Sir David 
Brewster, who discovered them, thought he saw in them 
a clue to the explanation of certain bands known as 
Fraunhofer's lines which are observed in the sun’s light. 
This turned out to be only a partial foreshadowing of the 
truth, but still the fact is interesting in the history of 
these discoveries. 

I have now shown you absorption by two coloured 
gases, both of them, however, at the temperature 
of the air. Suppose we now take a substance which is 
highly heated, and then examine what will be the effect 
of transmitting light through a vapour of this description. 
For this purpose I will now place in the lamp a substance 
which gives a light of one colour only. Sodium, when 
converted into vapour, gives out light concentrated into 
two extremely narrow bands, very close together ; these 
are actual mathematical lines of light which cross the 
spectrum in the midst of the yellow. I cannot show you 
these lines on the screen, for the form of the apparatus is 
not calculated for the production of these extremely sharp 
lines. As the temperature rises, the sodium becomes 
converted into vapour, and it will gradually become more 
and more brilliant until you will see that this bright 
line is crossed by an intense black line, showing itself 
upon the screen in the position which was, a few 
moments ago, occupied by the sodium line itself. It 
flickers for an instant, and then it gradually fades. 
Again it appears, and you may now see distinctly the 
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black line of tlie sodium thrown upon the screen. That 
is an experiment which, simple as it looks, is really the 
foundation of the whole, and therefore it is that I have 
taken a little more time than usual in obtaining the result. 
I need not apologise to you, I am sure. You are accus¬ 
tomed to look at these things, and to value them, not for 
the brilliancy of their appearance, but for their real im¬ 
portance with regard to the subject in hand. Now, this 
sodium light has, as you will observe, the power of causing 
a black absorption band, when light, produced at a very 
intense temperature, is allowed to fall upon the incan¬ 
descent vapour or dame of the metal at a lower tempera¬ 
ture. Those are the conditions under which the absorption 
band is seen, and the person who first pointed out the real 
significance of the fact was Kirchhoff. The actual fact 
was first observed and described by Foucault, and Mr. 
Stokes suggested an explanation, which turned out to be 
the true one; but although he divined it, he did not 
directly prove it by experiment, or publish it to the world, 
and so make it his own. Kirchhoff, however, not only 
saw that this sodium vapour absorbed the light of the 
luminous body behind it, but that in this fact lay the 
explanation of those remarkable dark lines in the sun’s 
light which, ever since they were drst indicated by Wol¬ 
laston, and carefully examined by Fraunhofer, have been 
a mystery to all philosophers. The black lines of Fraun¬ 
hofer are represented in this diagram, which is a repetition 
of the upper spectrum, plus a certain number of black 
lines which cross it at intervals. The black sodium line 
has a corresponding black line in the solar spectrum 
exactly at that part which is marked D. I say “ a black 
line." It does, in fact, consist of two lines, which can be 
discriminated from each other by the use of telescopes of 
sufficient power. 

Now, I desire, if I can, in a few words, to explain to 
you how this black line is produced. It certainly seems a 
remarkable thing that the addition of two lights should 
apparently produce darkness. We know this, however, 
for a fact in other cases ; for light, and in some cases 
sound, produces the phenomenon of interference, as it is 
called; but this is not a true case of interference—it is a 
case of absorption. The spectrum of sodium has the 
power of absorbing only that thin line of light which it 
made upon the screen, just as, when we take one of these 
forks and hold it over the particular box which responds 
to it, and which absorbs its vibrations, it produces a 
sound ; but the fork produces no sound when held over a 
second box of different dimensions [holding it over another 
box]. In the first case, we have a powerful resonance, 
but there is nothing perceptible from either of these other 
boxes. Well, this furnishes an analogy—though a rough 
one—to the way in which the sodium vapour acts in 
taking up the vibrations which are produced in that par¬ 
ticular slice of light from the sodium, appropriating them 
to the actual raising of its own temperature, and then 
radiating them out—wholly absorbing them first, and 
then reradiating them. 

How is it that this is a black line? In the black line, 
as it appears upon the screen, it is true that there is a 
greater amount of light than the sodium alone could pro¬ 
duce, and it is black only by contrast. That part of the 
spectrum which looked black just now would have 
appeared bright if seen alone, but as I had a more bril¬ 
liant spectrum behind it, the light of that spectrum, in 
falling on the screen, produced upon the eye the effect of 
a contrast, which led you to believe that the compara¬ 
tively feebly illuminated sodium line was actually black. 
That is the cause of the black lines we appear to see in 
the spectrum of the sun, of the fixed stars, and of a 
variety of other lights. 

I intended to say a word or two upon the composite 
nature of the solar spectrum before I concluded this part 
of our subject; but I need not dwell long upon this 
point, as it has already been insisted upon more than once 

in the theatre of this Institution. I stated just now that 
if we obtained the solar spectrum, and examined it— 
spread it out—we should have a certain amount of light, 
which we may represent by that band of coloured light 
which is seen in this diagram. If you notice, you will 
observe that that coloured stripe is bounded by a curved 
line above. This is the red end, and here it goes off into 
the violet. Now, this curve is the result of measurements 
made very carefully by Fraunhofer for the purpose of 
ascertaining what is the distribution of light in the 
different parts of the solar spectrum. A second curve 
traces the outline of this black mountain, which Dr. 
Tyndall has been working at, and is intended to 
indicate the distribution of heat in the spectrum. It 
is very important to remember that the light given 
by the sun is but a small portion of the force which 
it is radiating upon the earth. The portion of the curve 
filled up with black represents that part where the vibra¬ 
tions are least rapid. Then, when the vibrations increase in 
rapidity, we get red light. Still more rapid vibrations 
give us yellow ; still more rapid give us green ; then we 
get to the blue and violet. The principal curve in the 
diagram represents to the eye very roughly, but to a 
certain extent correctly, the distribution of heat in the 
visible portion of the spectrum. Toe heat increases in 
intensity as we approach to the red, and the light dimi¬ 
nishes. The third curve represents the distribution of the 
chemical rays. If you allow the spectrum from the light 
of the electric spark taken between points of silver to fall 
upon the photographic surface of a collodion film, you 
get a very long strip of light, in which you have a series 
of the same sort of bands as you have already seen in the 
luminous portion of the silver spectrum. The vapour of 
silver gives us a series of interrupted bands, which exert a 
powerful effect in photographic experiments. 

One experiment before I conclude, in order that I may 
show you the photographic image of the spectra obtained 
by transmitting a series of powerful electric discharges 
between wires of the four metals which I spoke of just 
now. First, the spectrum of silver. There you will see 
the image prolonged. This is the most refrangible part. 
The photographic image of the electric spark between 
wires of silver is five or six times as long as the visible 
spectrum obtained from silver when heated in the voltaic 
arc. Here is the photographic spectrum of magnesium, 
and here is a photograph of the spectrum of thallium. 
About one-tenth only of the length of any of these spectra 
is visible to the eye. Finally, here is the photographic 
spectrum of copper. 

PHARMACEUTICAL SOCIETY. 
- Wednesaay, May 15, 1867. 

Gr. W. Sandford, Esq., President, in the Chair. 
The twenty-sixth annual general meeting of this Society 
was held on Wednesday, the 15th inst., when the report 
of the Council was received, and the Council and Audit 
Committee for the ensuing year were elected. The meet¬ 
ing then resolved itself into a special general meeting, 
convened for the purpose of taking the sense of the mem¬ 
bers of the Society relative to the 19th clause in the 
amended Pharmacy Act. This was one of the largest 
meetings of members ever held. Mr. Abrahams, of Liver¬ 
pool, moved, and Mr. Boyce, of Chertsey, seconded, a 
resolution condemning the policy of applying for an 
amended Act when the Society was in such a prosperous 
state. Messrs. Pedlar, Richardson, and others thought 
that by admitting all chemists without examination they 
would be doing an injury to those members who had 
already passed the examinations. After a long discus¬ 
sion, Mr. Collins, of St. Pancras, moved, and Mr. E. 
Yizer, of Pimlico, seconded, the following amendment: 
—“ That, in the opinion of this meeting, the proposed 
amendment of the Pharmacy Act is both wise and expe- 
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dient, as, by enlisting the support of those members of 
the trade outside tbe pale of the Society, the way is 
cleared for carrying into effect the primary objects of 
the Society— viz., the consolidation of the whole trade, 
and legislative provision for the compulsory examination 
of all persons entering the same after a given time. 
This meeting would further express its entire approval 
of the action taken by the Council* and pledges itself 
to support, by all possible means, the passage of the 
Bill through Parliament.” Messrs. Edwards, Squire, 
Orridge, Morson, Savage, and Randall supported the 
amendment, which, after considerable discussion, was 
carried by a large majority. 

ACADEMY OF SCIENCES. 

May 20, 1867. 

(Feom our Special Correspondent.) 

M. Delaunay presented, in the name of M. Camille 
Flammarion, a note on a change remarked on the surface 
of the moon in the crater of Linnseus. It is well known 
that this crater has recently been subjected to an essential 
modification. The attention of astronomers having been 
called to this fact by M. Jules Schmidt, of Athens, M. 
Flammarion chose the moment when the sun rises at the 
meridian of Linnseus to study this spot. The sun, being 
only yet elevated a few degrees above the horizon of the 
crater in question, lit it up very obliquely. The slightest 
irregularities in the conformation of the surface were most 
distinctly visible. An attentive observer would remark 
at once that Linnseus is no more a crater ; there is no 
exterior shadow, no shade in the centre. In its place 
there is only a cloudy, white, circular spot, or rather a 
white stain on the ground. Far from being elevated as a 
crater, it has a greenish colour, like the Sea of Serenity, 
and seems to be neither in relief nor sunken, but resembles 
a lake of a lighter colour than the neighbouring plain. 

This crater has therefore descended to the level of the 
plain—fallen in—or else the plain has been raised to about 
the level of the crater. The interior appears also filled up, 
for no shadow is distinguishable, whilst smaller craters, 
such as A and B of Bessel, A and B of Linnaeus, and those 
in the neighbourhood of Posidonius, show the dark shadow 
very perceptibly. If Linnseus had this aspect at the time 
when Beer and Maedlerlaid down their selenographic map, 
it would have been impossible to have indicated it as a 
crater. In the map constructed eight years ago by Lecou- 
turier the height is not marked. It appears that it was 
very deep, ten kilometres in diameter, and that it served 
as a fixed point for Lorkmann and Maedler. 

On May 11, the sun being more elevated, Linnseus pre¬ 
sented the same aspect as on the evening before. The 
evening of the 12th was rainy ; the 13th the atmosphere, 
being very pure, permitted the author to distinguish in 
the Sea of Serenity a multitude of small disseminated 
craters. The plain was brilliant, and Linnseus had the 
same relative brightness. 

M. Chacornac, who observed the same things at Lyons, 
arrived at similar conclusions. Father Secchi, of Borne, 
has already presented to the Academy his own observations. 
It is, then, proved for a certainty that a movement has 
recently taken place in this region of the lunar world. 
The magnifying power used was 230 to 300 times. 

Baron von Liebig read a note “ On an Alimentary Pre¬ 
paration for Replacing Human Milk for Children.” 
Human milk of a person in good health contains, per 
cent., caseine, 3*1; sugar of milk, 4-3; butter, 3-1. 
Baron von Liebig concluded therefrom that woman’s 
milk contains Blood-forming principles, 1 part; heat- 
producing principles, 3-8 parts. By mixing flour and milk 
in certain proportions, it is easy to compose a food in 
which the two nutritive principles are in the same propor¬ 
tion as in human milk—viz., 1 to 3*8. Cows’ milk con¬ 

tains, on an average, 4 per cent, of caseine, 4*5 of 
lactose, 2*5 of butter. If we take, then, 10 parts of 
milk, 1 part of wheat flour, and 1 part of ground 
malt, we have a mixture satisfying all the necessary con¬ 
ditions. For preparing this the author recommends the 
following method: —A mixture is made of 15 grammes of 
wheaten flour, 15 grammes of ground malt, and 6 grammes 
of bicarbonate of potash ; 30 grammes of water and 150 
grammes of milk are then added. The whole is then 
heated and continually stirred until the mixture begins to 
thicken. It is then taken off the fire and stirred all the 
while. After five minutes it is boiled, and then strained 
through a wire or hair sieve. The ground malt necessary 
for this preparation is easily furnished by barley malt, 
obtained at any brewery. It can be ground in a common 
coffee-grinder, and then passed through a sieve. If this 
preparation is well made, it is as sweet as the natural milk; 
it is fluid enough, and keeps for twenty-four hours. In 
Germany the use of this food is very extensive, and its 
nutritive qualities are found to be excellent. It has a 
slight taste of flour or malt, to which children get accus¬ 
tomed—in fact, they soon prefer it to any other food. 

M. Charles Bobin presented on the part of the family of 
M. Godard, a work of this doctor entitled “Medical and 
Scientific Observations made in Egypt and Palestine.” 
This savant, who died at Jaffa of a liver complaint con¬ 
tracted at Jerusalem, where he was studying leprosy, 
founded an annual prize of 1000 fr., already twice awarded 
by the Academy of Sciences. 

M. Paul Thenard announced that M. Michel Perret, 
by an ingenious process, the result of theory and practical 
studies, had made a great improvement in the art of 
making wine. He avoids at the same time acetification, 
and obtains better colour and more spirit. 

This paper was followed by one on chemical researches 
on the water found in a bronze vase at Pompeii. On the 
29th of March last, while making some excavations in a 
house at Pompeii, a bronze cooking pot was found on an 
iron tripod. A cover, also of bronze, fitted exactly upon 
the top of the vase, so that water falling upon it could 
not penetrate into the interior. On the ground were 
found three handles, also of bronze, two of which belonged 
to the vase, and the other, formed of two dolphins, be¬ 
longed to the cover. They had originally been soldered 
to the vase and cover. The vessel was found full of water. 
The diameter of the vase was 15 centimetres, and it was 
20 centimetres high. The water was perfectly limpid, 
and was hardly rendered turbid by a prolonged ebullition 
with a feeble alkaline reaction. At the temperature of 
200 C. its sp. gr. is i’ooi, about that of distilled water. 
The quantity of fixed matters left by evaporation was 
1*032 gr. per litre. The gases disengaged by ebullition 
consisted of air and carbonic acid. Lime and magnesia 
were found in it; also phosphates in a small quantity; 
also some traces of sulphates, and even silica and iron. 
There was not the slightest trace of copper. 

NOTICES OF BOOKS. 

Chemical Technology; or, Chemistry in its Application to 
the Arts and Manufactures. By Thos. Richardson, 

M.A., Ph.D., F.B.S. ; and H. Watts, B.A., F.R.S. 
Second Edition. Yol. I. Part Y. London: H. 
Bailliere, 219, Regent Street. 1867. 

This second edition of a well-known volume has given an 
opportunity for several important additions, with an 

announcement of the parts necessary for the completion of 

the series. 
The work itself has already acquired imposing size, and 

the complete set forms in itself a library for the manu¬ 
facturing chemist, who, indeed, could do without it 
altogether with difficulty, and would incompletely re¬ 
place it as his book of reference by a great mass of 
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materials—such a mass, in fact, as must of necessity be 
consulted by competent chemists for the successful com¬ 
pletion of a scheme like this. 

The first volume is formed of five parts, each of octavo 
size, with from 800 to 900 pages. Parts I. and II. contain 
Fuel and its Applications ; Part III., Acids, Alkalies, and 
Salts; Part IV.,* Aluminium, Sodium, Phosphorus, 
Lucifer Matches, Borax, Artificial Mineral Waters, Gun¬ 
powder, Gun-cotton, Fireworks, &c.; and the present 
volume, Part V., Prussiate of Potash, Oxalic Acid, 
Tartaric Acid, Tartrates of Potash, and Citric Acid, with 
appendices presently to be noticed. We have thus four 
handsome books forming Volume I. Volume II. contains 
Glass, Alum, Potteries, Cements, Gypsum, &c., &c. 
Volume III., Food generally, Bread, Cheese, Tea, Coffee, 
Tobacco, Milk, Sugar. 

These three volumes are all that have at present 
appeared ; they form six octavo books of large size, illus¬ 
trated with woodcuts, plates, engravings, and, in the last 
volume, coloured plates. 

The book itself is rich in passages we should like to 
quote were it not for'their length. There is, however, one 
value connected with a work of this kind which ought to be 
pointed out. Most young chemists, after passing through 
the routine course of their scientific education, feel some¬ 
what at a loss to know in what direction to turn their 
experimental energies, so as to obtain a prospect of some 
return for their trouble. As we stated in these pages a 
few weeks ago, it often happens that a difficulty is found 
in carrying out some manufacture which could easily be 
overcome, by a short investigation, by a competent chemist; 
and, indeed, in many cases a difficulty which appears 
insuperable to the manufacturer, would prove a mere 
bagatelle to the chemist. The difficulty, however, is for the 
young experimentalist to know what are the problems in 
industrial chemistry which require solving. In this respect 
the present series of Chemistry Applied to the Arts and 
Manufactures constitutes a very mine of wealth. As an 
illustration, we learn that with regard to the determination 
of the commercial value of tartars, it is a point of the 
utmost importance that some method should be devised 
for ascertaining correctly the quantity of tartaric acid 
present, which is now merely deduced from the quantity 
of potash found. 

That this method is by no means an accurate one maybe 
seen from the three following analyses of the same sample, 
viz :— 
Tartaric acid present as bitartrate 

of potash ..... 70*15 69*10 71*25 
Tartaric acid present as tartrate 

oflime ,.3*35 3*30 3*75 
Total crystallised tartaric acid, per - - - 

cent. . . » 73*5° 72*40 76*00 
This is so urgent a matter, that one of the largest and 
most distinguished manufacturers of tartaric acid has 
expressed his willingness to give \ool. as a reward to any 
one who would discover a satisfactory method of determin¬ 
ing, directly, the quantity of crystallisable tartaric acid 
present in tartars, in a sufficiently ready manner to be 
applicable to commercial analysis. This is only one of 
the many chemical problems to be met with throughout 
the work, the solution of which would be attended with 
considerable profit. 
g&The following are announced as in preparation to com¬ 
plete the work :—Vol. IV. devoted to Liquid Food, Ales, 
Wines, Spirits, &c.; V. and VI. to Textile Manufactures, 
Cotton, Wool, Silk, &c. ; VII. to the Manufacture of 
Leather, Gutta Percha, &c. ; VIII. to Manufacture of 
Paper, &c. ; IX., X., XI., to Metallurgy and Chemistry of 
the Metals ; XII. to the Manufacture of Colours, Oils, and 
Varnishes. These will complete an elaborate and ex¬ 
haustive work, which English chemists will mention with 
pride, as a proof of the repute in which chemistry is 
beginning to be held in our country. It seems that 

no space will be given separately to the consideration of 
the preparation of medicinal substances in a pure form, 
such as morphia, chloroform, &c. 

As regards this present edition of the volume under 
notice, no one will doubt the wisdom of the retention of 
the older notation of the former one, which is still most 
applicable to the wants of the manufacturer, who cannot 
be expected to be well acquainted with the newer views 
held in 1867. The next edition will be in time for those of 
a younger generation now pupils at various laboratories. 

Of the 900 pages of this part, upwards of 700 are de¬ 
voted to thevarious appendices. Appendix A consists of addi¬ 
tions to the various chapters of Vol. I., parts iii., iv., and v., 
first edition, and brings the report up to the present time ; 
nearly 300 pages are devoted to this part of the work. 
Appendix B contains abstracts of specifications of patent 
inventions relating to materials and processes described in 
those same parts ; Appendix C (of the greatest value), 
tables connected with the processes described in the 
former parts ; Appendix D, documents relating to the 
Patent Laws, appearing at a very opportune time. A 
casual glance will show a great part of the value of all 
these appendices, but Appendix C is so important, and 
would be so useful for constant reference, that we would 
urge a publication of it separately; it would form a 
volume more easy for constant reference than in its present 
the form. Lastly, we think that the whole of the additions to 
the first edition, which form thebulk of the book, ought with 
justice to be prepared also in a separate form. Possessors 
of the first edition should not be expected to buy the 
whole volume, part of which they already possess. The 
same reason should have weight with the publishers, 
when the time comes for newer editions from time to time. 
If this were promised, the different parts would have a 
lasting value even to a greater extent than at present; 
besides this, the latest information could be more fre¬ 
quently supplied, to supply a more extensive demand. 
The plates, five in number, are excellent; two of them 
consist of tables and scales, the other three of apparatus, 
&c. It would have been better if the paper for these 
had been of a stronger kind, or mounted on some material 
to make them more durable for frequent reference. We 
commend a consideration of this point to Messrs. Richard- 
son and Watts for discussion in the forthcoming volumes 
relating to textile manufactures and the manufacture of 
paper. 

“jChemical Technology,” clearly and accurately written, 
neatly sent to press, and very moderate in price, may 
justly be a source of pride to the authors, the publisher, 
and the profession generally. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Annales de Chimie et de Physique. March, 1867. 

F. P. Lb Roux “ On the Relative Position of the Planes 
of Vibration of Incident, Reflected, and Refracted Rays in 
Isotropic Media.”—Bontf.mps : “ Remarks upon J. Pelouzc’s 
Memoir on Glass."—F. P. Le Roux “ On the Effects of 
Annealing on the Colour of Glass." 

Archives des Sciences. February 25, 1867. 

G. De Saporta “ On the Temperature of Geological 
Periods as deduced from an Examination of Fossil Plants.” 
—V. Fatio “ On the Presence of Air in the Bodies of 
Birds.”—H. Dor “ On Max Schulze’s Researches on the 
Yellow Spot of the Retina, and its Influence on Normal 
Vision and on Colour Blindness."—0. Muller : “ Re¬ 
searches on the Position of the Alkaloids in Cinchona Bark.” 



a66 Notices of Patents—Correspondence. f Chemical News, 
t May 24, 1867. 

Comptes Rendus. April 2. 
M. E. Chevreul : “ Note on two Works on Alchemy 

attributed to Artejius and Alphonso X.”—Daubree : if A 
new Method of Studying the Structure of Meteorites.”—H. 
Dufresne : “ A new Method of Gilding and Silvering by 
Amalgamation, withoxtt Danger to the Workmen.”—J. M. 
Crafts “ On the Arsenic Ethers.”—P. Hautefeuille “ On 
some Inverse Reactions.”—L. Joulin “ On the Potash and 
Soda of Stassfurt.”—Berthelot “ On a Method of Re- 
ducing and Saturating Organic Compounds with Hydrogen.” 
A. Civiale “ On the Application of Photography to Phy¬ 
sical Geography and Geology.”—Jolyet “ On the Action of 
Sulphate of Quinine on Frogs.”—J. Rambosson “ On the 
Influence of Food on the Nervous System.”—C. Hofmann : 

“ Experiments on Cutaneous Absorption.”—J. Smyth “ On 
the Presence of Ozone in the Atmosphere.” 

Monatsbericht der koniglich-Preussischen Akademie. 
November, 1866. 

A. W. Hofmann “ On the Transformation of the Aro¬ 
matic Monamines into Acids containing a larger Proportion 
of Carbon.”—A. Baeyer “ On the Constitution of Mellitic 
Acid.”—E. O. Erdmann “ On the Origin of the Blood-red 
Colour which occasionally appears on Articles of Food.” 

Bulletin de VAcademie de Belgique. February a. 
A. Kekule : “ Report on Montignf s Memoir on the 

Correlation of the Ref active and Calorific Powers of cer¬ 
tain Substances.”—Plateau: “Report on the same 
Memoir.” 

NOTICES OP PATENTS. 

2077. Making Caustic Soda from Common Salt, by the 
Action of Lead or its Oxide, with After Recovery of the 
Lead for further Use. S. Rowbotham, Penkett, near 
Warrington. August 14, 1866. 

The sodic chloride is either fused with the lead or mixed 
with plumbic oxide and water until decomposition takes 
place. Heat may or may not be necessary ; the whole is 
kept moist by steam. The caustic soda is separated by 
lixiviation. The plumbic chloride left is then exposed to 
the action of oxygen with heat, or steamed to recover the 
lead or its oxide. The lead is further to be purified by 
the action of charcoal.—Patent abandoned. 

2095. Coating and Recovering Metals from Chlorides and 
other Solutions of Metals. J. Webster, Birmingham. 
August 15, 1866. 

Chiefly applied for using the zinc chloride in the flux 
used in the pots for galvanising iron. This is boiled in a 
cast-iron vat ; when the temperature reaches 6oop Fahr., 
scraps of tin or wrought iron from other manufactures are 
added. The vat has a longitudinal partition, which is a 
grating or perforated plate to allow of free diffusion ; in 
one half the scrap tin or iron is placed, in the other 
articles that require a coating of zinc or tin. In this also 
scrap materials must be placed and pressed on the bottom 
of the vat by another perforated iron plate for the hydrogen 
gas to escape. Copper, brass, &c., by such a coating of 
zinc or tin, are protected from atmospheric action. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

1107. C. Crockford, Holywell, Flintshire, “Improve¬ 
ments in obtaining useful products from certain materials 
produced in the process of galvanising or coating iron 
with zinc ”—Petition recorded April 13, 1867. 

1118. The Rev. J. Oakden, St. Stephen’s Parsonage, 
Cpngleton, and J. Picking, Dane Row, Buglawton, Con- 

gleton, “ A new or improved enamel for enamelling metals 
and stones, to prevent rust, corrosion, and incrustation.” 
April 15, 1867. 

1190. J. H. Johnson, Lincoln’s Inn Fields, Middlesex, 
“ Improvements in the treatment of peat, and in the manu¬ 
facture of peat charcoal, and in the machinery or apparatus 
employed therein.” A communication from A. Figge, 
Hanover.—April 24, 1867. 

1198. C. E. Brooman, Fleet Street, “A new or im¬ 
proved process of destroying vegetable matters in wools, 
noils, woollen waste, and rags.” A communication from 
C. Schaller, Bischweiler, France. 

1200. C. E. Brooman, Fleet Street, “A new or im¬ 
proved process of preserving meat, fish, and other 
substances.” A communication from F. Cirio, Turin, 
Italy.—April 25, 1867. 

Notices to Proceed. 

935. J. Bird, Seymour Street West, Connaught Square, 
Middlesex, and J. Bird, Laurence Pountney Hill, London, 
“ Improvements in the manufacture of artificial fuel.”— 
Petition recorded March 29, 1867. 

952. W. E. Newton, Chancery Lane, “An improved 
process for manufacturing ice, and for other refrigerating 
purposes.” A communication from T. S. C. Lowe, New 
York, U.S.A.—March 30, 1867. 

1042. W. Henderson, Glasgow, “Improvements in 
oxidising minerals, ores, and metals ; in reducing oxides 
of metals ; in separating certain metals from each other; 
in kilns, furnaces, or other apparatus for these purposes ; 
and in the treatment of the products obtained therefrom.” 
—April 6, 1867. 

1153. W. Harrison, Wharton Green, Winsford, Cheshire, 
“An improved method of consuming smoke in furnaces.” 
—April 20, 1867. 

CORRESPONDENCE. 

Transparency of Red-hot Metals. 
To the Editor of the Chemical News. 

Sir,—One of the contemporaries, though not a strictly 
scientific periodical, of your valuable paper, calls attention 
to a highly curious and startling fact observed and commu¬ 
nicated by the reverend and highly eminent savant, Father 
Secchi, of Rome, concerning the transparency of iron 
while red-hot. The fact that iron, steel, and also platinum 
and copper, are transparent while at a bright red heat, has 
been known long since not only to practical engineers, but, 
as regards iron, steel, copper, and platinum, to workers 
in these metals. The account given of the manner in 
which the excellent member of an eminent society found 
out this property of iron is as follows :—The reverend 
Father had ordered a strong iron tube to be made. As it 
was intended for an apparatus requiring a vacuum, it was 
essential that this tube should be perfectly air-tight; and 
as Father Secchi had some doubts about its soundness 
in this respect, in order to set these at rest the tube was 
made red-hot and taken into a dark place, when Father 
Secchi clearly perceived through the iron, which was half 
a centimetre thick, a crack inside the tube, and which 
did not reach to the outer surface. It is rather curious 
that the fact of the metals above alluded to, to which I 
have reason to believe that gold may be added, becoming 
transparent at red heat should have escaped the notice of 
scientific men. It requires, however, a good bright red 
heat; but the transparency of the metals is evident thus 
even in daylight, as I know from my own experience 
while working in an engineering establishment attached 
to a large sugar refinery, now many years ago. 

I am, &c. A. Adriani. 

[The above statements are so much at variance with all 

previous ideas on the subject, that much stronger evi¬ 

dence will be required before the transparency of red- or 

white-hot metals can be accepted as proved.—Ed. C. A.] 
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CHEMICAL NOTICES PROM FOREIGN 
SOURCES. 

Cyanin (C = iz).—Dr. G. Nadler and Dr. V. Merz. 
The cyanin, or chinoline blue, which forms the subject of 
this paper, was prepared from tolerably pure chinoline, 
and was, therefore, an amylchinoline derivative. Chino¬ 
line blue, or iodocyanin, C28H35N2I, is almost insoluble in 
ether and cold water, rather soluble in hot water, sparingly 
so in cold alcohol, and very soluble in hot alcohol; the 
green crystals melt and lose water at i oo°; their solution 
in alcoholic solution of nitric acid is precipitated by 
argentic nitrate. Iodocyanin is capable of uniting with 
one or two molecules of acids ; its solution in chlorhydric 
acid, if allowed to evaporate spontaneously in presence of 
lime, deposits colourless crystals, C28H3gN2I,2HCl, which 
lose HC1 at 90—iooQ. A warm alcoholic solution of 
iodocyanin digested with fresh argentic oxide gave cyanin 
C28H36N20. A chlorhydric acid solution of cyanin pre¬ 
cipitated by ammonia, or an alcoholic solution of iodo¬ 
cyanin digested with argentic chloride, gives chlorocyanin, 
C28H35N2C1, easily soluble in alcohol and hot water, 
sparingly so in ether and cold water, combining with acids 
to form colourless compounds. Nitrato-cyanin was pre¬ 
pared by precipitating an alcoholic solution of iodocyanin, 
acidulated with nitric acid, with argentic nitrate ; it is 
slightly soluble in ether and cold water, easily so in 
alcohol; its formula is 

C'28^35^'2 \ o . 

no2 ) u ’ 
it combines with acids to form colourless bodies ; treated 
with ammonic sulphide at ioo°, C56HG8N4S302 was ob¬ 
tained. Iodocyanin, heated with concentrated sulphuric 
acid, gave sulphatocyanin— 

2C28H35N2 ) q 
802 / U2’ 

which, air-dried, is a light brown body, which decomposes, 
without melting, at 1200. From it other similar bodies, 
such as oxalocyanin, 

2C28H35N21 q 
C202 ) 

are obtainable. 
It appears from the above that cyanin is capable of 

forming with acids three kinds of bodies—the monacid 
bodies are intensely coloured, the triacid compounds are 
colourless and easily decomposed, giving rise to diacid 
compounds. All the coloured compounds are unstable in 
sunlight.—{Journ. prakt. Chem. c. 129 ) 

©xaloliydroxamic Acid (C=i2).—H. Lossen. This 
is one of two acid bodies formed by the action of 
hydroxylamine on ethylic oxalate ; it is very difficultly 
soluble in cold water, but crystallises from boiling water ; 
it explodes at 105° ; dried over sulphuric acid it con¬ 
tains C2H4N204, which formula, ho wever, may need to be 
tripled. Its salts are generally insoluble, or sparingly 
soluble, in water, and explode if heated to 130° or 180°, or 
if put into concentrated sulphuric acid. The constitution 
of the acid is probably expressed by 

C202 \ 
(H0)2 n2 

h2) 
[Zeitschr. Chem., N. F., iii. 129.) 

Sarcolactic Acid,—O. Schultzen. The urine of 
men or animals that have been poisoned by phosphorus, 
when the poisoning has reached the stage of colouring the 
skin, contains large quantities of this acid. To extract 
it the urine was evaporated to syrupy consistence, the 
alcoholic extract of the syrup was evaporated, the residue 
was treated with sulphuric acid and ether, the ether was 
decanted, and the substance left on its evaporation was 
purified by a small quantity of plumbic acetate freed from 
lead by sulphhydric acid, and from acetic acid by evapora¬ 
tion ; sarcolactic acid remained, which was identified by 

analysis of the zincic, cupric, and calcic salts.—(Zeitschr. 
Chem., N. F., iii. 138.) 

Biclilorsulpliobenzidc (C=i2).—R. Otto. This 
body— 

C6H4C11 so 
C6H4C1} 

is easily obtained by the action of chlorobenzol on sul¬ 
phuric anhydride. It is insoluble in water, and crystal¬ 
lises from hot alcohol in long white needles, melting at 
140—1410.—(Zeitschr. Chem., N. F., iii. 143.) 

Cltlorbenzolsulpliuric Acid (C=i2).—R. Otto. 
This acid is a by-product in the preparation of bichlor- 
sulphobenzide. It is obtainable in long white asbestos¬ 
like deliquescent needles, fusible in the water oven, easily 
soluble in water and alcohol, insoluble in ether and benzol. 
It is monobasic— 

C6H4C1 \ 
SOo 0. 
H ) 

Its salts are mostly soluble in water, and maybe heated 
to 200° without decomposition. The sodic, potassic, calcic, 
baric, plumbic, cupric, and ethylic salts are described. 

The chloride 
C6H4C1S02 \ 

Cl ) 
is easily obtained by acting upon sodic chlorbenzolsulphate 
with phosphoric pentachloride. It is soluble in ether, 
benzol, and alcohol; insoluble in water. It forms magni¬ 
ficent four-sided rhombic tables, often of considerable 
dimensions. It melts at 50—51°. With alcoholic solu¬ 
tion of ammonia, sulphoc'hlorbenzolamide is formed, 

C6H4C1S02 \ N 

crystallising from water in four-sided rhombic pillars of 
large size. It melts at 143—1440. By acting on chlor- 
benzolsulphuric chloride with zinc and sulphuric acid, 
chlorphenylsulphhydrate is obtained, 

W) s, 
which forms superb crystals, melting at 53—54°, distilling 
undecomposed, insoluble in water, soluble in ether and 
alcohol. It combines with mercuric chloride to form a 
compound insoluble in boiling water or alcohol, and gives 
with nitric acid chlorphenylic sulphide, 

C6H4C1 ) o 
C6H4C1 / °2» 

insoluble in water, easily soluble in hot alcohol, ether, or 
benzol, melting at 710, and distilling undecomposed. 

Chlorbenzolsulphurous acid results from chlorbenzol- 
sulphuric chloride under the influence of sodium amalgam. 
It crystallises in small rhombic needles, easily soluble in 
hot water and alcohol, melting at 88 — 90°. The sodic, 
calcic, plumbic, and ethylic salts are described. Its 
formula is 

c6h4ci ) 
80 O. 
H) 

—(Zeitschr. Chem., N. F., iii. 144.) 
Organic Acids, a lew Series of (C=I2).—P. 

Griess. Diazobenzoic perbromide [Ann. Chem. Pharm. 
cxxxv. 121), in solution of ammonia, decomposes with 
formation of C7H5N302, easily soluble in alcohol and 
ether, difficultly so in boiling, insoluble in cold water, 
melting at about 160°; it forms definite salts. The argentic 
salt is a white amorphous precipitate, C7H4AgN302. Ana¬ 
logous acids are formed by the action of ammonia on 
diazodracylic and diazosalylic perbromides. Diazoanissic 
and diazohippuric perbromides react in a similar manner. 
The reaction is therefore general.—(Zeitschr. Chem., N.F., 
iii. 164.) 

Ethyl- and Dietliyl-l>enzol, Prod nets of Oxida¬ 

tion of (C= 12.)—R. Fittig and J. Konig. Ethylbenzol 
F, easily oxidised by dilute nitric acid, benzoic acid with 
traces of a nitro-acid being produced. Monobromethyl- 
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benzol gave by oxidation bromdracylic acid identical with 
that obtained by Hubner and Philipp from bromtoluol. 
Diethylbenzol, treated with potassic diclyromate and 
sulphuric acid, gave terephthalic acid, but, if oxidised 
with dilute nitric acid, an acid isomeric with xylylic acid 
is produced, and which may be called ethylbenzoic acid, 

fi TT ( C02H 
( c2H5. 

It crystallises from water or alcohol, and melts at about 
iio°. The baric, calcic, argentic, and cupric salts were 
analysed. This acid differs from all others of similar con¬ 
stitution. It may be regarded as bromdracylic acid, in 
which Br is replaced by ethyl; and it will perhaps be 
identical with an acid which Kekule hopes to obtain by 
the action of bromethylbenzol on sodium and carbonic 
dioxide. The production of bromdracylic acid above 
mentioned proves that in bromethylbenzol the same H 
atom in the benzol residue is replaced by bromine, as is 
the case in bromtoluol.—(Zeitschr. Chem., N. P., iii. 167.) 

Opium, Alkaloids of: their Reparation.—M. 
Kubly. The substance to be examined is extracted with 
benzol ; narcotine, papaverine, thebaine, and codeine, are 
dissolved. Amylic alcohol dissolves morphine from the 
residue, and alcohol will extract narceine, if present in 
what is left undissolved by the two former solvents. To 
separate the four alkaloids soluble in benzol, cold amylic 
alcohol is used, which dissolves codeine ; very dilute 
acetic acid will then extract papaverine and thebaine 
from the narcotine which remains. Pinally, thebaine is 
precipitated from the sulphuric acid solution of papaverine 
and thebaine by bismuthic iodide in potassic iodide solu¬ 
tion, papaverine remaining in solution.—(Pharm. Journ. 
Russ. Nov. 1866, 457.) 

MISCELLANEOUS. 

NOTES AND QUERIES. 

Map Varnish.—Sir,—J. S. will find that he can make a very good 
varnish for'covering over architectural and mechanical drawings, maps, 
&c., by dissolving one pound of white shellac, a quarter of a pound of 
camphor, and two ounces ot Canada balsam in one gallon of alcohol. 

Map Varnish.—Sir,—I beg to place tbe following recipe at the 
service of “ J. S.,” who wishes to know how to prepare a good quick¬ 
drying map varnish :— Thin down with turpentine Canada balsam, 
and add one-fourth of the bulk of quick-drying pale copal varnish; 
lay on smoothly with a flat camel-hair brush, and let the map lie flat 
for'a few hours.—Thos. Bournes. 

Artificial Teeth.—In reply to the inquiry from F. T., Leeds, in our 
last number, we have received several letters. They have been for¬ 
warded as requested. 

Chinese Blue.—Sir,—Will you oblige me by notifying that you wish 
to receive communications for a subscriber on the subject of Chinese 
blue from the same or others who replied to R. H. W., of Manches¬ 
ter ? Information of value would be paid for.—Wm. Schofield. 

Palm Oil.—Sir,—If any of youV correspondents will inform me how 
much chrome is necessary to bleach a cwt. of palm oil, they will confer 
a favour on yours, &c., Milo. 

Santonine.—Sir,—Can any of your readers favour me with some good 
directions for mounting santonine for the microscope so as to obtain 
goodpolai’ising crystals?—F. Cooper. 

Letters are waiting at our Office for F. T., Leeds ; R. E. B., Man¬ 
chester ; H. P. Meaden; J. K. M. ; Manu-facturer. 

ANSWERS TO CORRESPONDENTS. 

*** In publishing letters from our Correspondents we do not thereby 
adopt the views of tbe writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. ofthe ChemicalNews, containinga copious Index, isnow 
ready, price 11s. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained ahour Office, 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept instock. 
Vol. XV. commenced January 4, and will be complete in 26 numbers. 

duinine.—The Homeward Mail reports a singular 
affair which has just occurred at Calcutta. Under the 
Indian Patent Act, every exclusive privilege must cease if 
the Governor- General of India in Council shall declare that 
the same is generally prejudicial to the public. This has 
accordingly been done in the case of a petition filed by 
W. G. MTvor, who wishes for a patent for an alleged new 
invention for producing and preparing the different species 
and varieties of cinchona bark for the manufacture of 
quinine, quinidine, cinchonidine, and other alkaloids. 

Alum Crystallisations over Fresh Flowers.— 
Make baskets of pliable copper wire, and wrap them with 
gauze. Into these tie to the bottom violets, ferns, geranium 
leaves, chrysanthemums—in fact, any flowers except full¬ 
blown roses—and sink them in a solution of alum of one 
pound to the gallon of water, after the solution has cooled, 
as the colours will then be preserved in their original 
beauty, and the crystallised alum will hold faster than 
when from a hot solution. When you have a light covering 
of distinct crystals that cover completely the articles, 
remove carefully, and allow them to drain for twelve 
hours. These baskets make a beautiful parlour ornament, 
and for a long time preserve the freshness of the flowers.— 
W. P. Creecy, in the Am. Journ. Pharmacy. 

Estimation of Silver in a Metallic State.— 
According to M. Classen, silver is wholly precipitated by 
cadmium; when dealing with a nitric solution of silver, 
evaporate to dryness in the presence of sulphuric acid, 
dissolve the sulphate of silver in boiling water, plunge into 
it a plate of cadmium, and the reduction of the silver takes 
place at once. The silver is deposited in a compact mass, 
easily washed with water ; as it may contain a little cad¬ 
mium, boil it in the acid liquid until no hydrogen escapes ; 
wash it until the water contains no sulphuric acid ; then 
dry, and calcine ; the silver, at first a black grey, takes the 
metallic lustre ; it may then be weighed;—the results are 
very exact. 

*** Owing to press of matter, we are obliged to defer an article by 
D. Forbes, F. R. S., on the Blowpipe, a paper by Professor Church 
on the Benzol Series, a verbatim report of Dr. Odling’s lecture 
delivered at the Royal Institution last Friday, and several reviews, 
letters, &c. Up to the time of going to press the Abb<5 Moigno’s 
weekly letter had not arrived. 

James T.—The term iodide of calomel is retained in American 
pharmacy for a mixture of iodide and chlorides of mercury, prepared 
by mixing iodine with calomel. According to the same barbarous 
nomenclature, there is a biniodide of calomel. 

Butter.—You are mistaken in supposing that only rancid butter 
contains butyric acid. Fresh butter contains a compound of butyric 
acid with glycerin, which is inodorous ; and it is to the decomposition 
of this compound on standing, by which butyric acid is_sot free, that 
the flavour of rancidity is due. 

A Student will find full information on the subject of the atomicity 
of radicals in Wurtz’s “Introduction to Chemical Philosophy,” page 
104, et seq. 

M. R.—The office where the hot-air engine, described in our last 
number, may be seen, is 531, Oxford Street. 

Kappa.—You will find all you require in Griffin’s “ Chemical Handi¬ 
craft. ” 

Constant Reader.—Are you sure you deserve that name? An article 
giving all the information you inquire for appeared only three numbers 
ago. 

P. McPherson.—Heavy hydrocarbon oils containing no naphtha are 
convertible into oils of the naphtha series under the action of heat. 

The Chemical Society.—One who has been on the Council; A Black¬ 
ball ; F. C. S.; A Country Member; F. J., Wolverhampton; and 
others.—We think no good will be gained by continuing the discus¬ 
sion. The matter is occupying the serious attention of the Council, 
and our correspondents may rest satisfied that the decision at which 
they arrive will best serve to place matters on a permanent healthy 
footing. 

An Old Subscriber.—The lecture referred to is published in the 
Journal of the Chemical Society. Richardson and Watts’s “Technology” 
gives an excellent account of the alkali manufacture. 

Communications have been received from D. Forbes ; S. Mellor; H. 
Gillman; C. W. Heaton; Sir B. C. Brodie; G. Foord; Claytqn and 
Co.; F. Barnes; 0. Solomon; M. Williams; W. Johnstone; Professor 
Angelo Pavesi; C. F. Burnard (with enclosure); Robert Beil (with 
enclosure); J. H. Swindells (with enclosure); William Allen; James 
Kayen; Thomas Bournes; H. Sugg; W. Perkin ; A. H. Church. 

Books Received.—“ On a New Process for Preparing Meat for Weak 
Stomachs, ” by W. Marcet, M.D.,&c.; “ Shaw’s Medical Remembrancer,” 
by Jonathan Hutchinson, F.R.C.S. 
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IDEAL CHEMISTRY. 
On Thursday next the Fellows of the Chemical Society 
will assemble at Burlington House to hear a lecture by 
Sir Benjamin Brodie on the new Chemical Calculus. 
The subject is perhaps the most abstruse which has 
ever been brought before the Society, and it has, there¬ 
fore, been considered advisable for us to give in the 
present number a slight outline of the methods of 
reasoning adopted by the learned author, as set forth in 
the paper* which has just appeared in the Philosophical 
Transactions. 

The memoir, of which the first part is the subject 
of this article, will mark a new epoch in that branch 
of chemical science which relates to the symbolic ex¬ 
pression of facts. The complete paper is not yet pub¬ 
lished. The present part, which was read before the 
Royal Society on May 3, 1866, when it attracted the 
liveliest attention, and some little discussion from 
the chemists present, relates to the construction of 
chemical symbols. In the second part the author pro¬ 
poses to treat of the theory of chemical equations, which 
is intimately connected with the general processes of 
chemical reasoning, and especially with the considera¬ 
tion of the nature of that event which is termed a 
chemical change, of which a new analysis will be given 
founded on its symbolic expression. In the third part 
it is intended to consider the principles of symbolic 
classification, and the light thrown by this method upon 
the origin and nature of the numerical laws which limit 
the distribution of weight in chemical change. 

The author mainly confines himself at present to the 
discovery of a system of symibolic expressions by which 
the composition of the units of weight of chemical sub¬ 
stances may be accurately represented, and which may 
hereafter be employed for the purposes of chemical 
reasoning. This problem is of a perfectly real nature, 
admitting, where the experimental data are adequately 
supplied, of only one solution ; and the discussion of this 
question involves the consideration of the fundamental 
principles of symbolic expression in chemistry. 

In the first section, considerable attention is devoted to 
the definitions, and the various terms used have definite 
significations attached to them. “ Ponderable matter ” 
and “ a chemical substance” require no explanation, but 
the expression “a weight” is used in a special sense. 
In this discussion every chemical substance, simple or 
compound, is exclusively regarded as a weight of matter. 
Its form, condition, or state is disregarded, and the only 
property with which the chemist has here to do is the 
transformation of the weights of matter, and the laws of 
the composition and resolution of these weights. The 
term a weight is used, therefore, in a concrete sense, as 
when we speak of “ a box of weights,” and call one of 
the pieces of metal in the box “a iveight” of platinum 
or brass. In just this sense, Sir Benjamin Brodie speaks 
of a iveight of water, of oxygen, of sulphur, &c., ex¬ 
cluding all other forces but that of gravitation. 

A “single weight” is a weight of any portion of 
matter regarded as one object. The matter making up 
this weight may be simple or compound, and, if the 
latter, chemically combined or not. So long as it is 
considered as one object, it is a single weight. 

A “group of weights” is constituted of any number 
of single weights. 

Between two portions of ponderable matter (two 

* “ The Calculus of Chemical Operations ; being a Method for the 
Investigation, by Means of Symbols, of the Laws of the Distribution of 
Weight in Chemical Change,1’ by Sir Benjamin 0. Brodie, Bart., F.R.S., 
Professor of Chemistry in the University of Oxford. 
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“weights”) there may be equality and identity as 
regards weight. These terms require fuller explana¬ 
tion. Take a weight of water—a gramme, for instance 
—and apply heat to it; it increases in bulk; it becomes 
a gas ; and at a still further elevation of temperature 
it is resolved into its components, oxygen and hydrogen. 
But throughout all these profound physical and chemical 
changes, its action on the balance does not vary. Now, 
there is the relation of equality of weight between a 
gramme of water and a gramme of oxy-hydrogen gas, 
as there is between a gramme of water and a gramme 
of lead. But the gramme of water is connected with 
the gramme of its component gases by another relation, 
that of continuity of existence, or identity, which does 
not exist between the gramme of water and the gramme 
of lead. 

A compound weight is here defined as a single weight 
of which the whole is identical with two or more weights. 
Such weights are termed the components of the com¬ 
pound weight, which is said to be composed of them. A 
“ simple weight ” is a weight which is not compound—■ 
that is, which has only one component. 

It is necessary to select a “ unit of ponderable matter ” 
which may serve as the common measure of those chemi¬ 
cal properties which it is desired to investigate, and in 
this investigation the “ unit ” is defined as that portion 
of gaseous ponderable matter which occupies the volume 
of 1000 c.c. at 0° C., and a pressure of 760 m.m. of mer¬ 
cury. This volume is called the “ unit of space,” and 
the weight of a unit of hydrogen is selected as the 
standard. The weights of other units of matter can 
therefore be expressed absolutely in grammes, or rela¬ 
tively in reference to the standard unit of hydrogen. 

When a compound weight (e.g., a weight of water) is 
resolved into its component weights {e.g., a weight of 
oxygen and a weight of hydrogen), the weight is said to 
be “ distributed.” The same expression is used in refer¬ 
ence to the converse operation of synthesis. The meaning 
of the term “ undistributed weight ” follows from the 
above. A distributed weight is necessarily a compound 
weight, and an undistributed weight must be regarded, 
in respect to the events under consideration, as simple, 
although under other circumstances it might prove to be 
a compound weight. 

A chemical operation is defined as an operation per¬ 
formed on the unit of space of which the result is a 
weight. These chemical operations are represented by' 
symbols x,y.... The symbol + is the symbol of the 
operation by which one weight is added to another to 
constitute with it one group. The symbol — represents 
the removal of a weight from a group of weights. The 
symbol = is the symbol of identity. The symbol x + y 
represents a group constituted of the two weights 
A and B ; x + so, or zx, is the symbol of two weights 
A; and x — y is the symbol of the weight A with¬ 
out the weight B. The symbol o is the symbol 
of a group in which no weight appears, and which has 
had its origin in the several performances of the opera¬ 
tions x and — x; so that x — x = o, and o + x — x. 
The symbols +, —, and = are here used in a sense 
analogous to their arithmetical meaning. No uniform 
interpretation has hitherto been attached to them in 
chemistry. 

But the most important feature of the method is the 
introduction of the symbol xy as the symbol of a com¬ 
pound weight, of which two portions of matter, say A 
and B, are the component weights. This symbol indi¬ 
cates that we are to perform the operation y upon the 
unit of space, and then to perform successively upon 
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that same unit the operation cc, in which respect it differs 
from the symbol x + y, which indicates that the opera¬ 
tions are to be performed upon distinct units, the 
results being- different, according as the operations 
are performed successively, jointly, severally, or col¬ 
lectively. The symbol xy is the symbol of the succes¬ 
sive operations x and y; {xy) represents their joint opera¬ 
tions ; # + y represents them operating severally ; and 
{x + y) represents the same operations operating col¬ 
lectively. We can thus express with accuracy the 
various ways in which we conceive of the existence of 
the same ponderable matter. 

The symbol i is necessarily contained as a common 
factor in every chemical symbol, and is the symbol of 
the common subject of operation, the unit of space. 
But the unit of space, as above explained, is space 
without weight, and the symbol i is therefore the symbol 
of “ no weight.” It is therefore inferred that o = i. This 
equation may at first sight appear paradoxical; it need 
not, however, be a matter of surprise that in the chemical 
calculus we should have two symbols for “no weight,” 
since in that system the same ponderable matter may be de¬ 
noted by xy and x + y. These different symbols are neces¬ 
sary, as representing the different ways the “weight” 
or the “no weight” has been obtained. Similarly, the 
symbol oo is to be interpreted as the symbol of the pon¬ 
derable universe regarded as a whole, and the symbols 
i and oo represent in the calculus of chemistry the 
limits between which the values of all other symbols are 
comprised. 

Now, according to the definition given of chemical 
identity, two weights are said to be identical w7hich con¬ 
sist of the same weights ; hence the weight (or matter) 
of which xy is the symbol is identical with the weight 
(or matter) of which x + y is the symbol; and 

xy—x + y. 

This equation is the fundamental equation of the Calculus, 
and from it the properties of the symbols are derived. 

After a discussion of the fundamental chemical equa¬ 
tions, the symbols of simple weights (which are termed 
prime factors), and the construction of chemical equations 
from the data afforded by experiment, the author pro¬ 
ceeds to the symbols of the units of chemical sub- •» 
stances. One hypothesis is assumed, and that is that 
the unit of hydrogen is a simple weight. The symbol 
of this “weight” is expressed by the letter a. The 
absolute weight of the portion of ponderable matter 
thus symbolised—that is to say, of iooo c.c. of 
hydrogen at o° C. and 760 m.m. pressure—is 0-089 grm. 
This is identical with the “ crith ” of Dr. Hofmann. 
It is subsequently shown that the units of the 
elements mercury, zinc, cadmium, and tin may be 
symbolised in an equally simple manner. The 
author employs letters of the Greek alphabet as symbols 
of simple weights. Speaking of this, he says, “It is a 
mistake to confuse the objects of a symbolic system with 
those of a ‘ memoria technica/ and I am inclined to 
believe that a purely accidental distribution of letters 
among the weights to be expressed would be the best. 
In the selection here made, however, I have not pro¬ 
ceeded rigidly upon this principle, a certain reminiscence 
of the name being retained in the symbol, as for 
example the £ of dtjvs, the 6 of Belov, the % of x^oopos, and 
the S of vftpapyvpos. Facility of wwiting and reading 
the symbols is, however, far more important than any 
aid to memory which can be thus afforded, and these 
points are to be mainly considered. The unit of hy¬ 
drogen, which occupies a peculiar position as the 

‘modulus’ of the system, is indicated by a special 
symbol a.” 

It is known by experiment that 2 units of water can 
be decomposed into 2 units of hydrogen and 1 unit of 
oxygen. Now, let 

a”'£”ti = symbol of the unit of water, 
a = symbol of the unit of hydrogen, 
an£'‘i = symbol of the unit of oxygen, 

where a and £ are the symbols of simple weights, and 
m, mv n, n± positive integers. Then 

2am£mi = 2a + an£"*i 
To this is attached the condition that 

w{a) = 1, 
m + = 9 ; 

from the fundamental equation 

(«M{"i)a = aaaT1> 

whence 

im = z + n and 2nix = nv 

Selecting from the possible solutions of these equations 
the minimum solution as both necessary and sufficient to 
satisfy the condition of the equation, we have 

m= 1, n= o, 
— 1 > — 2, 

which give 
Symbol of water, a£ ; 
Symbol of oxygen, £2; 

the relative weights corresponding to the prime factors 
a and £ are 

1l>(u) = i, 
w(£) = 8, 

the equation being thus expressed :— 
2a£= 2« + £2. 

The following table is given of the combinations of the 
prime factors a and £ 

Prime Absolute weight 
in grammes. 

Name of substance. 
Factors. 

a 0-089 
0*715 

Relative 
Weight. 

I 
8 

Hydrogen " . 
Oxygen . 
Water . 
Peroxide of hydrogen 

By a similar process of 

0*089 
1*430 
0-805 
1-52° 

, 1 
16 

9 

17 

I 
Symbol. 

> a 

• £2 
. a£ 
. a£2 

reasoning, starting from the 
ascertained facts that the density of sulphur vapour 
is 32, that of hydrogen being 1, and that the ponder¬ 
able matter of 2 units of hydrogen is identical with the 
ponderable matter of 2 units of hydrogen and 1 unit of 
sulphur, it is shown that the symbol of sulphur is O2, 
and that of sulphuretted hydrogen ad. The symbol 
of sulphuric acid a0£4, and that of pentathionic acid 
a#5£G. Similarly, selenium is symbolised as A3, seleniu- 
retted hydrogen becoming aA. 

In the case of chlorine, which may be taken as the 
representative of another group of elements, it is ascer¬ 
tained that 2 volumes of hydrochloric acid can be de¬ 
composed into 1 volume of hydrochloric acid and 1 
volume of chlorine. 

Hence, putting am xMi as the symbol of the unit of 
hydrochloric acid, and a”xHl as the symbol of the unit 
of chlorine, 

and 

whence 

2«Yi = a + anxni, 

(amxmi )2 = aa"x”i ; 

am=i+n 
2 mx = n\ 
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and 
M—i, ml — i 
n — i, nx = 2, 

a minimum* 
Since the density of hydrochloric acid is 18*25, we 

have to determine the absolute weight of the simple 
Weight x, 

whence 
m + mlw(x) = 18*25, 

»(X)=I7'2J. 
which gives the 

Symbol of hydrochloric acid ax» 
Symbol of chlorine . . ax2. 

We can only briefly allude to the discussion of the 
symbols of carbon, silicon, and boron. Owing to the 
impossibility of ascertaining the vapour densities of these 
elements by direct experiment, their symbols cannot be 
determined in an analogous manner to those of the pre¬ 
ceding elements; but inasmuch as we are able to con¬ 
struct numerous chemical equations which connect the 
vapour densities of carbon, silicon, and boron with known 
vapour densities, we are able to determine from these, 
within certain limits, the symbol of the elements them¬ 
selves. 

From such data as these it is rendered very probable 
that the symbols of carbon, silicon, and boron are re¬ 
spectively of the terms 

k?, a”, (a&)\ 

In the case of the elements antimony, bismuth, tin, 
zinc, cadmium, and silver, different principles of inves¬ 
tigation have to be adopted, and their symbols are given 
according to two or more hypotheses. 

The following table of the symbols of the units of 
certain well-known substances affords sufficient illustra¬ 
tion of the method pursued :— 

Symbol of iodine « • aco2 

99 99 bromine . ft • a/32 

99 99 nitrogen • ai/2 

99 99 phosphorus • a24>4 

99 99 arsenic • a2p4 

99 99 chloric acid • axC 
99 99 ammonia . • dlu 

99 99 chloride of ammonium • a'Vx 

99 99 phosphide of hydrogen a?<p 

99 99 oxychloride of phosphorus 
99 99 acetylene . • • a/*2 

99 99 alcohol • • a3fc2£ 

99 99 hydrocyanic acid • • avK 

99 99 cyanogen . • • au2K2 

We quote the following from the concluding remarks 
of the author:— 

“ Our conclusions on this point are so remarkable, and 
so contrary to anticipation, that doubtless we could never 
trust them but for the simple and exact process by which 
they are deduced. Now, the conceptions which we form 
of the nature of the elemental bodies constitute the 
fundamental theory of the science, for these concep¬ 
tions comprise and determine every similar conception. 
The unit of the element hydrogen is here conceived 
of as a simple weight, and symbolised by the letter a, 
That, to say the least, this view may be permitted, 
is proved by constructing the symbols of chemical 
substances upon this hypothesis. There are, however, 
certain exceptions, be they real or apparent, in which 
this mode of expression is impossible.” . . “ The unit 
of the element mercury, and the units of several other 
metals, such as zinc, cadmium, and tin, so far as our im¬ 
perfect experience extends, appear to be analogous in 
this respect to hydrogen. But these are the only elements 
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of this simple composition. The units of a second group 
of which the element oxygen, symbolised as £2, may be 
taken as a type, and to which belong sulphur 62 and 
selenium A2, are composed of two identical simple weights, 
and the facts of the science do not permit us to assume 
these units as otherwise composed. Lastly, another 
group of elements appears in this system of a different 
and more complex composition, to which group belong 
the elements chlorine ax2, bromine a/32, iodine aw2, nitro¬ 
gen av2, phosphorus (a</>2)2, arsenic (a/>2)2, and, in all pro¬ 
bability, numerous other elements. The simplest view 
which, consistently with the fundamental hypothesis, 
can be taken of the composition of these elements, regard 
being had to the total system of chemical combinations, 
is that they are severally composed of a unit of hydrogen 
and of two identical simple weights—as, for example, in 
the case of chlorine, of the simple weight a and two of 
the simple weights symbolised by x> so that the elements 
of this group are to be considered as combinations of 
elements of the two previous forms respectively.” 

The author concludes by saying that from these and 
other equations “ we unavoidably have suggested to us 
as the ultimate origin of our actual system of com¬ 
binations . . . a group of elements, |,0, x> /3, <*>, v, </> . . . 
of the densities indicated by these symbols, and which, 
. . . we cannot but surmise, may some day become, or 
may in the past have been, 1 isolated and independent 
existences.’ Examples of these simple monad forms of 
material being are preserved to us in such elements as 
hydrogen and mercury, which appear in the chemical 
system, as records suggestive of a state of things dif¬ 
ferent from that which actually prevails, but which has 
passed away, and which we are unable to restore.” 

“ Such a hypothesis is notprecluded to us,but neverthe¬ 
less we are not to imagine that it is a necessary inference 
from the facts. So far as the principles or conclusions 
of this method are concerned, the “simple weights” 
£, X> may be treated purely as “ ideal ” 
existences created and called into being to satisfy the 
demands of the intellect, to enable us to reason and to 
think in reference to chemical phenomena, but destined 
to vanish from the scene when their purpose has been 
served; and the existence of which, as external reali¬ 
ties, we neither assume nor deny.” 

SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

jRemarks on some Recent Contributions to the History of 
the Benzole Series,* by A. H. Church, M.A., Pro¬ 

fessor of Chemistry, Royal Agricultural College> 
Cirencester* 

The more elaborate and exact study of the komologues 
and derivatives of benzole has revealed many most im¬ 
portant facts. Admirable digests of these recent re¬ 
searches will be found in Will’s Jahresbericht for 1865 
(pp. 514 et seq.), and in the second volume of Kekule’s 
Lehrbuch der organischen Chemie (pp. 528 etseq.). My 
present object in writing on this subject is twofold—I 
wish to reassert my own discovery of several new sub¬ 
stances and new reactions, and I wish to vindicate the 
accuracy of some of my experiments against the attacks 
which they have suffered from one or two foreign 
chemists. 

Twelve years ago my first paper on the benzole series 
was published. Since that time not only have there 

* Communicated by the author. 
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been made many additions to our knowledge of hydro¬ 
carbons and of the nature of isomerism, but the process 
of fractional distillation has also been materially im¬ 
proved. Thus it has come to pass that some of my 
former results I now interpret differently, some I have 
modified or further developed, some I have corrected in 
later papers, while some are discoveries now generally 
acknowledged, and which, in not a few cases, have served 
as starting-points for the subsequent researches of other 
chemists. I am compelled, therefore, to attribute, in 
some measure at least, the hostile criticism of Mr. C. M. 
Warren and Professor Beilstein to their imperfect 
acquaintance with the whole* series of my published 
notes and papers. I do not wish to enter into any per¬ 
sonal controversy with my critics, and I will not speak 
of the manner in which my reputation as a chemist has 
been assailed, but I do feel bound to restate the broad 
facts concerning the matters in dispute, drawing my data 
entirely from published sources. 

These matters in dispute may be arranged under the 
three heads of—r. Boiling points; 2. The parabenzole 
series; 3. Reactions. 

2. Boiling* Points.—The boiling points I assignedf 
in 1855 to benzole and to the cumole from cuminic acid 
do not differ widely from those given by Mr. 'Warren,! 
and even the slight difference that exists is probably 
due to the methods adopted for correcting the observed 
temperatures— 

;• , Warren. Church. 

Benzole . „ . 8o*i 8o*8 
Cumole . . . 151*1 148*4 

With toluole, xylole, and cymole the case is different. 
Warren places the boiling point of toluole at 110*3°, my 
determination gave io3*7°,§ a result not far from that of 
Glenardand Boudault (io6°) and that of MaxDiirre. Coal 
naphtha, there is no doubt, contains a large quantity of 
a hydrocarbon boiling between 109° and 1130, and seem¬ 
ingly having the composition and properties of the toluole 
from toluic acid ; but this fact is not incompatible with 
the co-existence of other hydrocarbons of the same 
formula. I may have placed the boiling point of toluole 
6° too low ; all I can say as to this matter is that the 
liquid boiling at 104° gave me every proof of its being 
toluole. 

Xylole was discovered by Cakours in the light oils of 
wood naphtha. It was ascertained by its discoverer 
to boil between 128° and 130°. My experiments led me 
to fix its boiling point a little lower, at 126*28 ; and as I 
obtained from coal naphtha an oil having the same com¬ 
position and properties, and yielding apparently the same 
derivatives, I concluded the two hydrocarbons to be 
identical. Mr. Warren fails to discover in his sample of 
coal naphtha this hydrocarbon boiling at 126°—he con¬ 
cludes at once that it does not exist in any coal naphtha, 
and that my experiments are untrustworthy. As, how¬ 
ever, Mr. Warren makes out Cahours to have been wrong 
as to his xylole, and tells us that Mansfield mistook 
cumole for cymole, I cannot think myself very badly off 
in sharing with those eminent chemists the censure of Mr. 
Warren, for, “ if gold rust, what should iron do P ” The 
liquid which Mr. Warren calls xylole is the petrole of 
Bussenius and Eisenstuck; || the pseudocumole^j of W. 
I)e la Rue and H. Muller; my paraxylole,** and has also 

been redescribed by Bechampff and by Naquet.fl But 
that the true xylole discovered by Cahours really does 
exist I cannot doubt. I would here merely add that the 
boiling point of my xylidine,§§ 2130—2140, differs by 
little more than i° from the number assigned by Deu- 
melandtllll to xylidine obtained from a coal naphtha 
fraction boiling 13° above that which yielded my 
product. 

The case of cymole still remains. Warren does not 
find this hydrocarbon in coal naphtha, while he affirms 
the boiling point of the cymole from oil of cumin to be 
179*6°. Dr. Noad, who prepared large quantities of 
this liquid, gives 171*5° as its boiling point, while my 
determination was 170*7° for the oil as distilled from 
sodium, and 175° to 176° after treatment with oil of 
vitriol. This number 175e is that now generally con¬ 
firmed by other chemists as the true bailing point of 
cymole. 

The discrepancies between some of my boiling points 
and those more recently determined depend in great 
measure upon the different corrections applied to the 
thermometric indications, and also upon the existence in 
coal naphthas of two series of isomers, which seem to 
me to have been jumbled together by some observers. 
On this second point a word or two will at once explain 
my meaning. 

Warren accepts 8o*i° as the boiling point of benzole; 
the identity of benzole from various sources is generally 
allowed. Now cumole obtained from cuminic acid boils, 
according to Warren, at 151*1°. I do not suppose that 
any one has good grounds for controverting the state¬ 
ment that benzole from benzoic acid, and boiling at 
8o*i°, and cumole from cuminic acid, and boiling at 
151*2°, are members of the same series. Both are 
derived by the same process from homologous acids. 
If we compare, as we may fairly do, their boiling points, 
to what difference for C2IT2 does it point ? Not to Mr. 
Warren’s 30°, but to the smaller difference of 23° or 24°. 

Benzole 
Cumole 

. 8o*i° 
• I5I'2° 

Difference for 3CH2. 

} 71'!° —23*7° x 3. 

Nearly all the difficulties suggested by the divergent 
results of different experimenters will be explicable if 
the existence in various coal naphthas of two or more 
series of benzolic homologues be granted. Warren, 
while readily admitting the occurrence of several similar 
isomeric series in different kinds of natural and artificial 
paraffin oils, seems to deny the occurrence of analogous 
variations in different samples of coal naphtha. 

SI. 3Tlae Parabenzole §ea*ie§.— In treating of the 
boiling points of the benzole series, I have necessarily 
referred to the existence of an isomeric series of hydro¬ 
carbons. Warren makes the very obvious suggestion 
that parabenzole is a mere mixture of benzole and 
toluole. I originally entertained the same notion my¬ 
self till a close examination of the physical and chemical 
properties of this liquid convinced me that it was un¬ 
tenable. I have sufficiently combated this idea in my 
notes on the parabenzole series published in the volume 
of the Chemical News before cited. 

The existence of an isomeric benzole has received 
strong confirmation in some experiments by Fittig, the 
occasional collaborateur of Beilstein. He finds a hydro¬ 
carbon, in some points closely resembling parabenzole, in 

t Phil. Mag. 1855. 
i Sill. Amer. Journ. (2) xl. pp. 89, 216, 384. 
§ Phil. Mag., 1855. 
|| Ann. Chem. Pliarm. cxiii. 151, 
If Phil. Trans. 1863, pp. 331, 34a, 
** Chem. News, xii, 292, 

ft Compt. Rend. 1864, lix. 47, 305. 
ft Ibid. lix. 199. 
§§ Phil. Mag. 1855. 
IHI Zeitschrift filr Chemie, 1866, p. 21, 
TH The fusing points of the acids of the feengoic iseries demand 

further investigation, 
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the products of the distillation of camphor with zinc 
chloride. 

I will add one fact about the occurrence of paraben- 
zole in coal naphtha which may serve to account for its 
non-detection by some observers. My experiments were 
made with fractions boiling- at about ioo°, and which 
had been collected during some years in numerous dis¬ 
tillations of large quantities of the naphtha; yet a few 
ounces only of parabenzole was the ultimate product. 

III. Reactions, and lew Compounds and Pro¬ 
cesses.—The following are the chief points under this 
head to which I would wish to call attention. I claim 
as my own the following processes, methods, &c., most 
of which have been republished of late years as new 
discoveries or adopted without acknowledgment : — 

1. The purification of hydrocarbons by distillation 
from sodium. {Phil. Mag. 1855.) 

2. The production of the so-called “ nitro-sulpho ” 
acids by dissolving nitrobenzole, &c., in oil of vitriol or 
Nordhausen acid. {Ibid. 1855.) 

3. The oxidation, by chromic acid, of nitrotoluole and 
its homologues into /3 nitrobenzoic acid,&c. {Ibid. 1861.) 
In 1862 I showed in the International Exhibition a 
specimen of this /3 nitrobenzoic acid thus labelled and 
distinguished from the ordinary a acid. 

4. The oxidation of sulpho-toluenylic acid into benzoic 
acid by the action of chromic acid. 

5. The probability of the existence of methyl-benzole, 
&c. {Phil. Mag. 1859.)*** 

I trust that none of the foregoing remarks will lead 
any one to suppose that I underrate Mr. Warren’s own 
researches. While demurring to much of his criticism, 
I look upon some parts of his experimental investigation 
as monuments of patient labour and as most valuable 
additions to our accurate knowledge of a complex sub¬ 
ject. And, with reference to Professor Beilstein, I am 
far from denying that in some particulars his criticism, 
though rough, is just. For example, in my earlier papers 
I rested my convictions of the identity of some of the 
benzolic homologues from various sources upon experi¬ 
mental grounds, which have since been shown to be 
inadequate. Then, again, I stated in 1855 (loc. cit.) that 
coal-tar toluole, by digestion with sodium, yields two 
hydrocarbons differing in boiling point—an assertion 
which is erroneous if pure toluole be operated upon, but 
which I myself corrected in 1857, explaining, at the 
same time, the real facts of the case. In the other 
charges which Professor Beilstein brings against my 
statements, I believe him to be unjust, and that he is so 
in some instances may be proved very readily. He 
statesfft that I assert xylole to be changed into benzoic 
acid by oxidation with chromic acid. The fact is that, 
on the contrary, I offered no experiments of my own on 
the subject, but simply statedJJJ—“ I have not yet ex¬ 
perimented with the xylole series ! ” The last matter in 
which my reputation is assailed is as to the identity of 
the a and /3 nitrobenzoic (nitrobenzoic and nitrodracylic) 
acids; as already stated, I affirmed them to be different 
as early as 1862. But Professor Beilstein is not content 
with charging me with the terrible mistake of confound¬ 
ing two bodies which every one knows are actually 
isomeric, for he does me the further kindness of recom¬ 
mending my process as the best method of preparing 
the /3 nitrobenzoic acid! He does this without acknow¬ 
ledgment in his attack on another chemist.§§§ 

■*** Vide Fittig and Tollens, Ann. Cliein. Pharm. cxxxi, 304. 
-ftt Zeitschrift filr Chemie, 1865, p, 670, 
jt j Phil. Mag. March, i86r. 
§§§ Chem. News, 1866, p. 61, 

PHYSICAL SCIENCE, 

On the Occlusion of Hydrogen Gas by Meteoric Iron ,* 
by Thomas Graham, F.R.S. 

Some light may possibly be thrown upon the history 
of such metals found in nature as are of a soft colloid 
description, particularly native iron, platinum, and gold, 
by an investigation of the gases which they hold oc¬ 
cluded, such gases being borrowed from the atmosphere 
in which the metallic masses last found themselves in a 
state of ignition. The meteoric iron of Lenarto appeared 
to be well adapted for a trial. This well-known iron is 
free from any stony admixture, and is remarkably pure 
and malleable. It was found by 'Wehrle to be of specific 
gravity 7*79, and to consist of—• 

Iron ...... 90*883 
Nickel ...... 8’450 
Cobalt.0*665 
Copper ...... 0*002 

From a larger mass a strip of the Lenarto iron 50 
millimetres by 13 and 10 millimetres, was cut by a clean 
chisel. It weighed 45*2 grammes, and had the bulk of 
5*78 cubic centimetres. The strip was well washed by 
hot solution of potassa, and then repeatedly by hot 
distilled W'ater, and dried. Such treatment of iron, 
it had been previously found, conduces in no way to 
the evolution of hydrogen gas when the metal is sub¬ 
sequently heated. The Lenarto iron was enclosed in a 
new porcelain tube, and the latter being attached to a 
Sprengel aspirator, a good vacuum was obtained in the 
cold. The tube, being placed in a trough combustion 
furnace, was heated to redness by ignited charcoal. 
Gas came off rather freely, namely— 

In 35 minutes 5’3S cub. centims. 
In 100 minutes 9'52 
In 20 minutes 1-63 it 

In 2 hours 35 minutes 16*53 )9 

The first portion of gas collected had a slight odour, 
but much less than that of the natural gases occluded 
from a fire by ordinary malleable iron. The gas burned 
like hydrogen. It did not contain a trace of carbonic 
acid, nor any hydrocarbon vapour absorbable by sul¬ 
phuric acid. The second portion of gas collected, con¬ 
sisting of 9*52 cub. centims., gave by analysis— 

Hydrogen. 8*26 cub. centims. 85*68 
Carbonic oxide . °*43 >> 4'4-6 
Nitrogen . °'9 5 „ 98*6 

9*64 100*00 

The Lenarto iron appears, therefore, to yield 2*85 
times its volume of gas, of which 86 per cent, nearly is 
hydrogen. The proportion of carbonic oxide is so low as 
4i per cent. 

The gas occluded by iron, from a carbonaceous fire, 
is very different, the prevailing gas then being car¬ 
bonic oxide. For comparison a quantity of clean horse¬ 
shoe nails was submitted to a similar distillation. The 
gas collected from 23*5 grammes of metal 3*01 cub* 
centims.) was— 

In 150 minutes . . 5*40 cub. centims. 
I11 120 minutes . . 2*58 

M In 4 hours 30 minutes . 7*98 

The metal has given 2*66 times its volume of gas; 
The first portion collected appeared to contain of hydro- 

* Read before the Royal Society, May 16, 1867. 
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gen 35 per cent., of carbonic oxide 50*3, of carbonic 
acid 7*7, and of nitrogen 7 per cent. The latter por¬ 
tion collected gave more carbonic oxide (58 per cent.) 
with less hydrogen (21 per cent.), no carbonic acid, 
the remainder nitrogen. The predominance of carbonic 
oxide in its occluded gases appears to attest the telluric 
origin of iron. 

Hydrogen has been recognised in the spectrum ana¬ 
lysis of the light of the fixed stars, by Messrs. Huggins 
and Miller. The same gas constitutes, according to 
the wide researches of Father Secclii, the principal 
element of a numerous class of stars, of which a Lyrce 
is the type. The iron of Lenarto has no doubt come 
from such an atmosphere, in which hydrogen greatly 
prevailed. This meteorite may be looked upon as hold¬ 
ing imprisoned within it, and bearing to us, hydrogen of 
the stars. 

It has been found difficult, on trial, to impregnate 
malleable iron with more than an equal volume of 
hydrogen, under the pressure of our atmosphere. Now, 
the meteoric iron gave up about three times that amount, 
without being fully exhausted. The inference is that 
the meteorite has been extruded from a dense atmo¬ 
sphere of hydrogen gas, for which we must look beyond 
the light cometary matter floating about within the 
limits of the solar system. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, May 28, 1867. - 
At the meeting of the Society of Encouragement on May 
17, M. Tresca, who replaces M. Combe in the secretary’s 
chair, paid a high compliment to the new steam engines 
of M. Duvergier, the constructor of the boats now plying 
on the Saone and Loire ; he pointed out improvements in 
the machinery and in the employment of steam. 

M. Julien Caudron, ropemaker at Malaunay (Seine 
Inferieure), submitted to the Society (Rope Section) ropes, 
splices, and knots of cotton, which, owing to their tested 
strength and cheapness, are preferred, for naval purposes, 
in some cases to hemp ropes. Experiments made at the 
several seaports amply confirm the hopes of the inventor. 

M. Payen resumed, in a rather long but learned and 
interesting discourse, the progress accomplished in the 
fabrication of paper, parchment, and the employment of 
parchment paper for the separation, by endosmose, of the 
salts which hinder the extraction and crystallisation of 
sugar contained in juices, syrups, and molasses. After 
having called to mind the physical and chemical com¬ 
position of herbaceous or woody fibres, he enumerated— 
1. The papers of MM. Bachet and Machard, who ’treat 
the sprigs of fir first by hydrochloric acid, and after¬ 
wards by chloride of lime to bleach them. 2. The papers 
made from seaweed and other marine plants obtained 
nearly in the same manner by MM. Poinsot, Breton, &c. 
3. The lucern papers of M. Caminade, the wild-thistle 
papers, the straw and sparta papers, &c. 4. Chinese rice 
papers, or those made from the pith of the Laruca paperia ; 
5. The parchment papers of M. Neumann, at St. Denis. 
We shall not return to the subject of the osmose of 
sugars, as we think our readers are already sufficiently 
initiated into it. 

M. Isambart had at work two magnesium lamps, the 
first being exactly similar to that of M. Solomon. A 
movement by clockwork rapidly unrolls the magnesium 
wire, which is coiled on a bobbin. It has the inconveni¬ 
ence of disengaging too much white vapours of magnesia, 
which for a moment obscure the light. The second is only 
a modified Larkin’s lamp ; and M. Isambart should not 
have omitted to mention his name. An ordinary spirit- 

csemicaIj News, 
May 31, 1867. 

lamp occupies the bottom ; a glass tube forms a chimney ; 
a small box or recipient containing magnesium in powder 
mixed with 50 or 80 per cent, of fine sand. By turning a 
small button a cock is opened; the mixture is inflamed, 
and burns with a very brilliant light. We prefer the 
first light to the second, of which the intermittent and 
unsteady light is intolerable to the eye. M. Isambart 
said that the expense per hour of the second lamp was 
about 3 fr., and that the price of magnesium may still 
be lowered. At 3 fr. this intense light is not too dear. 

M. Durand presented, and set at work, a small model of 
a brick-making machine, representing one of the novelties 
of the Exhibition, of which we shall speak shortly. 

M. Julien presented a pamphlet on iron and steel. 
We do not wish to enter into controversy here on this 
subject, only we notice that iron and carbon do not com¬ 
bine ; they only mix together as water and oil. 

M. Emile Petit sent specimens of artificial lithographic 
stones. We wish him success, as the lithographic presses 
of MM. Kocher and Houstiaux require for continuous im¬ 
pression cylindrical stones of a size difficult to be found in 
nature. 

M. Lavollee, in the name of the Committee of Commerce, 
read a report on the exportation of the habitable construc¬ 
tions by M. Benis. Two portable private houses were 
sent out to the Island of St. Thomas. The walls were 
formed of two vertical and parallel sheets of scagliola or 
imitation of marble, the interior being filled up with wood 
shavings, alga marina, &c. The ceilings are partly of iron 
and partly of wood subjected to the process of injection 
of sulphate of copper and tar afterwards. The floors are 
of imitation marble, &c. The cost of the two houses was 
45,000 fr., including 1100 fr. for the carriage. Their 
aspect is exactly that of houses built of marble. 

M. Tresca made a communication on the mechanical 
applications in the interior of mines. Works in mines 
require a motive power, either sudden and discontinued or 
continuous and slow. In the first case, the best motor is 
compressed air ; in the second, water under pressure. As in 
tunnel work there can be no admission of fire, combustion, 
or the engendering of steam. Compressed air has been 
happily employed by M. Sommelier for the engines 
used by him in the tunnel of the Alps. Water under 
pressure was employed by M. Perret in the works of the 
South of France railways, to give a rotatory movement to 
the rings or circles of M. Deschaux, armed with diamond 
points for cutting the hardest rocks. The great problem 
of the day is the mechanical getting of coal. He ex¬ 
plained and put before the eyes of the members two 
models; one of Carrett, Marshall, and Co.’s coal-cutting 
machine, the other of that of Jones, Levick, and Co., of 
Newport, Mon. 

PARIS EXHIBITION OP 186;. 

(From our Special Correspondent.) 

Group V.—Class 44 : Chemical and Pharmaceutical 
Products, 

Felix Deiiaynin, of Paris, has founded at Aubervilliers, 
near Paris, some large chemical works, for the treatment) 
on a large scale, of the products of the distillation of coal 
tar. One would scarcely believe that the quantity of coal 
tar annually distilled in the manufactory of Gosselies, 
where the dust and small coal are agglomerated in the 
form of small bricks, of immense utility for railway loco¬ 
motives, amounts to eight or Jen thousand tons. It is 
then treated by another operation, and transformed into 
benzol, nitrobenzol, and aniline, substances employed fol* 
the preparation of the new colours, the solution of 
caoutchouc, removal of grease from stuffs, leather var¬ 
nishing, &c. The benzol, nitrobenzol, and the aniline of 
Aubervilliers are much esteemed. The eye cannot con- 
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template without astonishment the array of twenty-five 
bottles, which only form a part of the products of the 
distillation of coal. 

The glass case of M. Robinet, of Paris, 3, Rue de 
l’Abbaye Saint-Germain, formerly President of the 
Academy of Medicine, is distinguished from his neigh¬ 
bours’ by the fact that he sells nothing, that he gives 
away all the products he obtains—that is to say, his 
numerous analyses of waters—and he limits himself to 
the task of soliciting new ones, which he analyses in suc¬ 
cession, and gives gratuitously the results of his analyses 
to those who send the samples. He even goes so far as to 
give bottles of certain wraters to those who, for particular 
reasons, would be interested in knowing the nature of 
those in their neighbourhood ; and he bears the expense 
of carriage, bottles, &c., even if they are sent to the other 
end of the world. "What motive has induced M. Robinet 
to make so many great sacrifices, and to give himself so 
much labour ? Nothing is more simple to answer. He 
has undertaken to fill up a void in the physical history of 
our country ; he has given to science, industry, agricul¬ 
ture, and public salubrity, a Hydrographic Dictionary of 
Prance. There exist, undoubtedly, already, numerous 
documents from which such a work might be compiled ; 
but they are scattered about and incomplete. The “ Geo¬ 
graphical Dictionary” no longer exists. The work of 
221 pages, published under this title in 1787, by M. 
Mothey, geographer to the king, did not fulfil the required 
result. M. Robinet set courageously to this task after the 
work he had performed as reporter to the commission of 
inquiry for the diversion of the waters of the Dhuys. He 
proposes to treat of soft or potable waters in a statistical, 
geographical, geological, chemical, economical, hygienic, 
and agricultural point of view. A first essay, already 
published, devoted to the study of the basin of the 
Marne, amply proves that the author will complete his 
programme. 

In his glass case we find a hundred specimens of water, 
and one of the labels bears the number 2082. In fact, 
M. Robinet has analysed more than 2000 waters ! His 
exhibition is only intended to invite remittances of water 
from the four quarters of the globe. We would say that 
his appeal has already been responded to, for we find 
in the galleries waters from London, the Danube, &c., and 
there is every reason to hope that the geographical dic¬ 
tionary especially devoted to Prance will also interest, in 
a greater or less degree, most of the foreign nations. We 
sincerely wish that, among the numerous pilgrims to this 
great fete of nations, some will not object to encourage his 
work and send specimens of waters. The notation for the 
representation of watercourses of M. Robinet is well 
worthy tbe attention of hydrographic and other engineers, 
his new system gives immediately a very exact idea of the 
direction, extent, inclination, and other essential characters 
of watercourses. In order that the remittance of water to 
be examined may be complete, it should comprise the 
waters of the rivers, brooks, and wells, with the nature of 
the soil in which they rise, drainage water, rain water 
collected in an earthenware or porcelain vessel, and drink¬ 
ing water from the public fountains. 

We find in the glass case of M. Joly, of La Rochelle and 
Paris, No. 13, Rue d’Antin, a very original and new 
product—viz., marine silk. M. Joly discovered in the 
eggs of fishes of the family of Sebacians (the ray) that their 
exterior envelope is formed of a very close tissue, composed 
of an infinite number of delicate filaments which are easily 
removed and separated. Once drawn out they possess 
the appearance, colour, and finish of cocoon silk, 
serving withoutjtrouble for tissues of ordinary silk or silk 
wad. The interior of the eggs contains an albuminous 
white substance which can serve usefully in competition 
with the white of hens’ eggs for printing on tissues ; they 
contain a considerable quantity, as each roe weighs on an 
average 240 grammes (about ^lb.) The manufacturing 
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industry of tissues will certainly make good use of these 
new products. 

We also remark in the collection of M. Joly:—1. His 
cream of cod-liver oil, much more agreeable to the taste, 
and more digestible, than the best and purest ordinary 
cod-liver oil. 2. His Squalus-liver oil, which M. Joly was 
the first to think of extracting from these fishes. 3. Fish- 
liver oil for leather manufacture. 4. French guano, a 
manure formed of inedible fish and the debris of fisheries, 
very much sought after by agriculturists, and which is 
likely to improve the condition of the fishermen, as they 
can sell with profit what was formerly thrown into the sea. 

The pharmaceutical establishment of M. Ch. Genevoix, 
48, Rue Bonaparte, wras the first that, thirty years ago, 
manufactured in quantities of a ton a day, ferruginous pills 
and lozenges. His syrups of iodide of iron and his purgative 
lemonade are remarkable for their indefinite preservation. 
His gaseous powder replaces, weight for weight and 
with much economy, tartaric acid in the preparation of 
aerated waters in the gazogene apparatus with two com¬ 
partments. The Paris hospitals employ every year, on an 
average, xo,000 packets. The quality, the attractive form, 
the low price, and excellence of manufacture combine to 
render the establishment of M. Ch. Genevoix a model 
pharmacy. 

M. Emile Genevoix, 14, Rue des Beaux Arts, exhibits 
feculous seeds and fruits containing from 1 to 10 per cent, 
of different oils which play an important part in alimenta¬ 
tion. Disseminated between the grains of starch, these 
oils can be extracted by means of sulphuret of carbon, 
chloroform, benzol, ether, &c. M. Genevoix substituted 
for these solvents, firstly, carbonisation by sulphuric acid, 
which, in spite of the high temperature produced, set the 
fatty matters at liberty, without destroying them, in a stats 
easily soluble in menstrua, or able to be obtained in a 
greater quantity by distillation. But this method was too 
costly when it was used on the large scale, and it has given 
place in the factory of M. Genevoix to an industrial pro¬ 
cess which allows the production by tons weight of the oil 
of some fruits, very abundant and without value—the 
horse-chestnut, for example. Bought at 40 or 50 fr. the 
ton, the finest chestnuts are rasped, submitted to a full 
fermentation, boiled in ten times their weight of water, 
and transformed into glucose by the addition of 2 per cent, 
of sulphuric acid. The liquor, freed from insoluble por¬ 
tions, is submitted to'a slow ebullition, which allowrs the 
oil to agglomerate at the surface particle by particle. 
Drawn off and filtered, this oil is sold to the public with- 
ut any addition. Por ten years past the average quantity 
of oil manufactured in the chemical works at Romainville 
has been 600 kilogrammes, extracted from fifty or sixty 
tons of horse-chestnuts, which were bought from agricul¬ 
turists for 2500 to 3000 fr. The wholesale price of the 
oil is 20 fr. Vegetable wrax is separated from it under the 
form of stearin, margarin, &c. The water on which the 
oil floats, when neutralised, gives “syrup of glucose,” and 
“ horse-chestnut alcohol,” prepared for trade on a large 
scale. The fabrication of starch had to be abandoned, as 
thesupply of horse-chestnuts was uncertain and insufficient. 

This fatty substance, very fluid, absorbable by the skin, 
has a place marked out in the therapeutics of the gout and 
rheumatism—in fact, the chestnut oil of M. Genevoix has 
been found very efficacious, and enjoys a great success. 

M. Genevoix, struck with the happy effects obtained 
by the valerianate of ammonia, has combined valerianic 
acid with other new base. His valerianate of triamyline 
contains four equivalents of valerianic acid. If the 
medicinal action depends upon the acid, and not upon the 
base, the new compound cannot fail to be successful. 

Poultices are attended with great inconvenience in con¬ 
sequence of their weight, their cooling, and their more or 
less disagreeable odour. Por the application on the skin 
of liquid medicaments, laudanum, tincture of iodine, or 
fatty matters, M. Genevoix proposes an impermeable 
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tissue enclosing a double layer of swanskin, which is 
wetted with a decoction of marshmallows, linseed, or 
poppyheads, and which preserves its temperature for more 
than twelve hours at 70° C. | 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION. 

Tuesday, May 21, 1867. 
A Course of Four Lectures on Spectrum Analysis with its 

Applications to Astronomy,* by William Allen Miller, 
M.D., LL.D., Treasurer and V.P.RtS., Professor of 
Chemistry, King's College, London. 

Lecture II. 

Spectra of Simple Bodies.—-Spectra of Compounds.—Effect 
of Temperature upon each of these Classes of Spectra.— 
Mode of Comparing Spectra with each other.—Analysis of 
Artificial Flames by the Spectrum.—Nature of Informa¬ 
tion thus obtained.—Discovery of New Metals by the 
Spectrum. 

In the last lecture I brought before you three different 
classes of spectra— 1. The spectra produced by the ignition 
of solid and liquid bodies, which are continuous. 2. The 
spectra of ignited gases, which are discontinuous or inter¬ 
rupted. 3. Composite spectra, the result of the action of 
the spectrum of an ignited gas or vapour upon a continuous 
spectrum at a higher temperature which is transmitted 
through the gaseous spectrum. We have, therefore, 
1, spectra exhibiting one continuous shaded band of vary¬ 
ing colour, from red, on the one hand, to violet on the 
other ; 2, spectra in which certain colours only are present, 
each band of colour being perfectly definite, and referable 
to the particular substance by which it is produced ; and 
3, we have absorption spectra produced by the superposi¬ 
tion of this second class of spectra upon the first. 

I purpose to-day to confine our attention chiefiy to those 
spectra which are furnished by the incandescence of gaseous 
matter under different conditions—different especially as 
regards temperature ; for the study of differences of this 
kind is particularly necessary to enable us correctly to 
interpret the changes going on in objects at a distance. 

It is a remarkable, but, at the same time, not, perhaps, 
on consideration, a very surprising fact, that the same 
substance in the liquid or solid condition should give out 
a very different spectrum from that which it exhibits in 
the gaseous state. The particles of which bodies consist 
in the solid or liquid form are fettered, so to speak, by 
association with each other. Consequently, the vibra¬ 
tions to which they give rise are, of necessity, of a more 
composite order than those wrhich would be produced by 
the same substance if it were converted into the gaseous 
condition, where its particles not only have no mutual 
attraction, but are powerfully self-repulsive. These ultimate 
particles or atoms, in the case of simple bodies—molecules 
in the case of compound bodies—by the fact of their being 
raised in temperature, acquire motions of their own, which 
they are able to communicate to the ether ; and by these 
motions they occasion in us the sensation of light. 

I shall, for the purpose of fixing our ideas, project upon 
the screen before you, in the first place, two or three 
gaseous spectra of elementary metallic bodies which 
appear to exist in the atmosphere of the sun. These 
metals will be, successively, iron, nickel, and chromium. 
The proportion of iron in the atmosphere of the sun, as 
we shall see on a future occasion, is very considerable. 
It is also probable, but not absolutely certain, that nickel 
is there ; and there appears to be no doubt that chromium 
is present. Iron, at first, will give a comparatively feeble 
spectrum. As the temperature rises, the particles of the 
iron will become more intensely incandescent, and the 
spectrum of the metal will proportionately increase in 

* Reported specially for this paper, and revised by the author. 

brilliancy. Iron is a metal which requires an extremely 
high temperature for its volatilisation; and therefore, 
until the charcoal points have become fully ignited, the 
bands are apt to appear more fitfully than is the case 
with more volatile metals, such as zinc and thallium, 
and some others, which we have had occasion to 
examine already. The bright bands which are heie 
prominent will be some of those to which I shall have to 
call your attention hereafter when we consider them in 
relation to the sun’s spectrum. As the iron has now dis¬ 
appeared, we will introduce another magnetic metal— 
nickel. The spectrum of nickel is one in which we have 
certain bands in the green particularly prominent, and, 
like iron, nickel is a metal which requires a very high 
temperature for its volatilisation. Each of these metals is 
an elementary substance, so far as we at present know, and, 
as you see, is capable, in the intense heat of the voltaic 
arc, of becoming converted into vapour. We will next 
examine the spectrum of chromium. The chromium bands 
are also very characteristic ; among them you will observe 
a number of brilliant lines in the blue. These three 
metals cannot be volatilised in the heat of such a flame as 
the Bunsen gas flame, which is produced by burning a mix¬ 
ture of atmospheric air with coal gas, although it is a very 
hot flame, and may be used to volatilise a large number of 
substances. Amongst others it volatilises the metals of 
the earths and of the alkalies and most of their com¬ 
pounds ; but it does not volatilise the metals which belong 
to the class with which we are at present engaged. The 
spectra produced by the ignition of the elementary bodies 
are different from those furnished by the compounds of the 
same bodies. Many of these compound substances, if 
heated to a temperature not sufficient to decompose them, 
exhibit peculiar spectra. The number of compound 
bodies, however, which can be so converted into vapour in 
a common flame without undergoing decomposition, is 
comparatively small. Metallic sodium has its own pecu¬ 
liar spectrum, which I have already shown you ; there is 
also a sxiectrum of potassium equally characteristic, and 
these appear when the compounds of sodium and potas¬ 
sium are decomposed by heat without special precautions. 
But if you volatilise the chlorides of these substances in 
an atmosphere of chlorine, the characteristic spectra of 
these metals wall disappear altogether. This is an ex¬ 
periment that I do not venture to make here on account of 
the extremely irritating nature of the fumes. Indeed, I 
am not able to project upon the screen directly the 
spectra of compound bodies, and for a reason which will 
be at once understood. The temperature which is re¬ 
quired for a sufficient ignition to enable us to project any 
spectrum upon the screen is exceedingly high, far beyond 
any that we can attain in our furnaces, so that the very act 
of producing a sufficient heat to render them luminous 
enough to be seen by a large audience would be attended 
with the actual separation of their constituents, and the 
destruction of the compounds themselves as compounds. 

I shall, therefore, in order to give you some idea of the 
differencebetween the spectra of the elements and their com¬ 
pounds, ask you to look at a photograph representing the 
spectra of certain compound substances. I have selected the 
spectra produced by the compounds of copper, because they 
resist a higher temperature than most others without under¬ 
going decomposition, and are consequently amongst those 
most easily observed. On this photograph you will see a 
representation of three spectra, placed one over the other. 
The uppermost is the spectrum of metallic copper ; the 
second is the spectrum of cupric chloride, or the compound 
of copper with chlorine; and the third is that of cupric 
iodide, or the compound of copper with iodine. You will 
observe certain lines in the yellow and the green, which 
are pretty Constantin them all. In the second spectrum, cha¬ 
racterised by lines in the blue, we see the effect pro¬ 
duced by the combination of chlorine with the copper; and 
this is again different from the spectrum of theiodide. When 
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Bunsen and ELirchhoff first made their experiments upon the 
volatilisation of bodies in the flames upon which they expe¬ 
rimented, they concluded that, whatever the temperature 
employed, the same spectrum was always produced by the 
same'substance. That statement has since, however, been 
ascertained not to be absolutely correct. An elementary 
body may be heated through a very wide range of tempe¬ 
rature without experiencing any change in its spectrum, 
but at a very high temperature new lines not previously 
observed often make their appearance. I am indebted to 
my friend, Mr. Crookes, the discoverer of thallium, for the 
loan of this diagram representing the spectrum of the metal 
at an intense heat, and also for some specimens of thallium 
itself. Here is a bar of thallium, the body of which I am 
now speaking, of between two and three pounds in weight. 
It is one of the rare metallic elementary bodies recently 
discovered by the application of this method of spectrum 
analysis. The ordinary spectrum of thallium exhibits a 
single strong band in the green ; but when the electric 
spark is sent between two thallium wires, supported on a 
suitable insulating stand, if the light of this spark be ex¬ 
amined by the spectroscope—an instrument the plan of 
which I shall presently have to explain—not only does 
the brilliant green band come out, but a series of others 
are produced, especially in the more refrangible part of the 
spectrum, in consequence of the intense heat of the electric 
spark. Several other bodies show the same phenomenon, 
and exhibit additional lines in the more refrangible portion 
of the spectrum when the temperature is sufficiently raised. 

Lithium offers an example of this kind. This metal 
presents a single characteristic line—viz., a brilliant crim¬ 
son band—which is brought out at moderate temperatures ; 
but there is another, a fainter line, in the orange, which 
requires a higher temperature for its development; and, 
lastly, a very brilliant band in the blue, which requires a 
still higher heat, such as that of the voltaic arc. I believe 
the first time this blue band was seen was in the theatre 
of this Institution at a lecture by Dr. Tyndall. I have 
here in one of these diagrams a representation of the 
spectrum of lithium indicating the blue line, which we 
shall presently see, in addition to the two lines in the red 
and the orange usually seen in the lithium spectrum. The 
orange line is, indeed, a little too bright in comparison 
with the other when seen by the gas flame. [The green 
line of thallium was produced.] That is the beautiful 
green line of thallium when heated in the voltaic arc ; and 
if I could produce a sufficiently intense heat, by sending 
an electric spark between wires of this metal, to project 
the light on the screen, a large number of other lines, 
which are not now visible, would be developed in the still 
higher temperature thus obtained. Although in the 
voltaic arc we have a most intense heat, the temperature 
is not sufficient to cause the thallium to vibrate in such a 
way as to produce more than a single line. The lithium 
at the same temperature will acquire the power of pro¬ 
ducing an additional number of vibrations of increased 
frequency, so that we shall have at least three distinct 
bands—a band in the red, a band in the orange, and 
another in the blue. [Lithium spectrum shown.] 

Hitherto I have taken the substances in their metallic 
state, but I wish to show you, in the next place, that 
if we take certain bodies in their compound condition we 
may separate their constituents from each other in the 
flame of the voltaic arc. Lor instance, if, instead.of taking 
metallic barium, I take a compound of barium with chlorine, 
and heat that strongly in the lamp, the chlorine and the 
barium at that very elevated temperature will be separated 
from each other ; the barium will be converted into vapour, 
and we shall obtain from the metal its characteristic 
series of bands, the chlorine spectrum being so faint as to 
elude our observation under these circumstances. [Barium 
spectrum from chloride of barium shown.] I must request 
you to bear in mind the position of these bands, as I am about 
to take another compound of barium in order to demon¬ 

strate the.fact that we are here really dealing with barium 
itself. We before had the chloride. Now I take the 
carbonate of the same substance, and this carbonate will 
at the same temperature be resolved into barium on the 
one hand, which is the glowing gas from which that 
spectrum was produced, and into other bodies which give 
out comparatively little light, and which, therefore, occasion 
no interference with the results. [Spectrum of carbonate 
of barium shown.] You see the spectrum is not quite so 
bright as the last, for the reason that the carbonate is not 
a body which is so completely and easily volatilisable as 
the chloride. The chloride is a substance which, like 
most chlorides, is readily volatilised by a moderate heat. 
The carbonate is a body which, at a high temperature, 
becomes decomposed. It gives off its carbonic acid and 
produces baryta, and that baryta, in the focus of heat 
which we have here, is undergoing decomposition. Its 
oxygen is being separated from it just as, when oxide of 
mercury is moderately heated in a spirit flame, we can 
separate that into its components—mercury on the one 
hand, and oxygen on the other. So it is here with baryta : 
in the intense heat of the voltaic arc, the barium and the 
oxygen are becoming separated from each other. 

I want you, then, to draw a distinction—for it is a very 
important one—between the spectra of compounds and the 
spectra of simple bodies. It has been observed that the 
spectrum of a compound body generally exhibits a series 
of broad bands, whilst in the case of elementary bodies the 
characteristic spectra consist of sharp, narrow, bright lines. 

I stated just now that when compound bodies were 
decomposed in the voltaic arc, their gaseous constituents, 
as they disappeared, produced little or no effect upon the 
spectrum; but you are not from that to conclude that a 
gaseous body—I mean a permanently gaseous body,, such 
as oxygen or nitrogen—is not capable of producing a 
spectrum. It does give a spectrum, but one of very much 
less brilliancy and intensity of light than metallic bodies 
such as I have been showing you. I wish to make this 
manifest, but I cannot throw the spectra of these gases on 
the screen. They are so very faint that, if I were to attempt 
to produce them, they would be invisible at a distance. But 
I must show you an ingenious way in which this difficulty 
has been overcome by Pliicker, who has succeeded in 
obtaining such spectra in a form in which he could analyse 
their light by the prism; and thus he has not only been 
able to distinguish one gaseous body from another, but 
even to measure the distances between the different lines 
of each and make maps of the spectra of these various 
bodies. Here I have four glass tubes, each containing a 
different elementary gas. These tubes have been made in 
a particular manner, in order that we may be able suf¬ 
ficiently to concentrate the. heat of the electric spark 
in its passage through them to render the gas luminous. 
Each of these tubes consists of two somewhat wide por¬ 
tions separated by a narrow thermometer-like tube in.the 
middle. At each end is a platinum wire melted into 
the glass, and there is a narrow tube at the side for the 
purpose of introducing gas, and then removing more or 
less of it, as may be necessary, by connecting this tube 
with an air pump. After the glass tube has been exhausted 
sufficiently it is melted off, and the vessel remains perma¬ 
nently charged with a quantity of gas for examination. 
When the experiment is to be made, the platinum wires are 
connected with the terminals of the secondary wire of a 
Ruhmkorffs coil, from which the induction spark is trans¬ 
mitted through the tube. You will see how different the 
appearance of the spark is when it passes through the 
wide part of the tube from that which it exhibits in pass¬ 
ing through the narrow portion. In the latter it is much 
more brilliant, and the temperature is higher. It was by 
an arrangement of this kind that Pliicker was enabled to 
increase the brilliancy of these spectra sufficiently to 
analyse their light by means of a prism. Here are hydro¬ 
gen, nitrogen, chlorine, and iodine. You will observe 
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that I am showing you the entire light caused by passing 
the spark through these gases. Every one of these has 
a special light of its own. Here is the red light of hydro¬ 
gen, the violet light of nitrogen ; the third tube shows the 
peculiar light of chlorine, while the light of iodine in the 
fourth is quite different from any of the others. Each of 
these luminous lines, when viewed through a prism, is 
seen to consist of bright lines, as in the case of the metals. 
I cannot show you their spectra; if I could, I should be 
very glad to do so, because they are exceedingly beautiful. 

Here let me say that, beautiful and brilliant as are the 
spectra which I throw upon the screen, they are totally 
unfitted in this form for examination from a philosophical 
point of view. The object of these experiments at the 
present time is to show distinctly and in a broad way the 
differences which exist in the spectra of different elements ; 
but the philosopher, in examining these in his closet, has 
not merely to see that they are different, but he has to 
measure with great precision the intervals between each 
of these bars of light ; for you will see that here, as in the 
notes of music, each one of these lines has its own special 
position in the scale, and we must know exactly what that 
position is in order to be able to recognise it again, so as 
to connect it with the substance by which it is occasioned. 
The eye has no means of comparing these differences as 
the ear compares sounds, but we are obliged by angular 
measures to determine the position of these lines with 
regard to certain fixed points. More of that, however, 
by-and-by. 

(To be continued.) 

CORRESPONDENCE. 

Transparency of B.ecl-hot Metals. 
To the Editor of the Chemical News. 

Sir,—Every reader of your valuable journal would note 
with interest, in your last week’s impression, a letter upon 
the above subject signed “ A. Adriani,” but very few, I 
think, would endorse the author’s opinions. With regard 
to Father Secchi’s discovery of a crack in the interior of 
an iron tube by (seeming) transparency, is it not more 
likely that the crack exhibited itself because where it ex¬ 
isted the metal would be thinner than throughout the rest 
of the tube, and would therefore cool more rapidly, becom¬ 
ing in consequence darker coloured, thus showing on the 
exterior both its extent and direction ? 

I am, &c. 
W. F. K. Stock, F.C.S. 

Laboratory, Darlington. 

South Kensington Science. 
To the Editor of the Chemical News. 

Sir,—Can you or any one else tell me the meaning of 
Science in the South Kensington vocabulary, and why it 
should always be coupled with the word Art when it is 
spoken of west of Hyde Park Corner ? What possible 
connexion is there between the two ? and what occult 
reason is there that the public should have the idea inces¬ 
santly dinned into them that the same faculties which have 
given us steam, the telegraph, the soda trade, and aniline 
dyes, are so intimately connected with Majolica Ware and 
Old Masters that they must perpetually form a binary 
compound of “ Science and Art,” as inseparable as “ Box 
and Cox,” “ Pyramus and Thisbe,” or “Medes and 
Persians ? ” 

I rather suspect the true interpretation is this. The 
practical English public don’t much care for Art, but they 
do care for Science ; so the latter is tacked to the former 
to make it go down. If this is not the reason, and if 
Science is really valued at South Kensington, the officials 
there have shown a most unappreciative spirit in keeping 
it so much in the background as they did at the late 
inauguration of the Albert Hall of Science and Art. 

I was one of the spectators there. I noticed numerous 

Art celebrities and official personages in seats of honour, 
but poor Science had to content itself in the crowd. 

I am, &c. F.K.S. 

[Our correspondent evidently had not a good “stand¬ 

point” in the crowd, or he would have seen two or 

three scientific men in reserved seats. We cannot say 

we feel the same indignation which our correspondent 

expresses at the non-recognition of science. English 

science requires no petting to enable it to flourish, and 

can exist in a healthy state without official patronage,— 

Ed. C. A.]_[ 

A Good Suggestion. 
To the Editor of the Chemical News. 

Sir,—Would you allow me, through the medium of yoUf 
valuable journal, to make a suggestion ? I would suggest 
that chemical students should learn some system of short¬ 
hand. This art is easily acquired. If the student would 
devote, say, an hour daily, or two hours a day three times 
a week, to learning and practising, he might attain such a 
degree of proficiency as would enable him in the course of 
three or six months to write at the rate of 80 to 90 words 
per minute. This rate would be sufficient for the purpose 
of taking notes at lectures, or, indeed, reporting most 
lectures verbatim. Shorthand writing will be found 
useful on many occasions—for instance, jotting down 
thoughts arising on the spur of the moment, and for 
making memoranda intended to be read by yourself 
only. Many other uses would suggest themselves for the 
employment of this art. Of course, to follow a very quick 
speaker and report his speech word for word, much time 
must be devoted to hard practice. I was able, after six 
months’ practice, to write at the rate of 100 words per 
minute ; many, however, find it impossible to go beyond 
80 words. 

The system I recommend is Pitman’s “ Phonography,” 
which is written according to sound. Nothing, I am con¬ 
vinced, strengthens the memory so much as the use of 
shorthand. I have often attended lectures and taken 
down the greater part of them and the discussions arising, 
and have found, on coming to transcribe my notes into 
longhand, that I could do so with but seldom looking at 
the shorthand notes. 

I trust many of your readers may be incited to learn the 
art of shorthand. The books required are cheap, the time 
taken to learn shorthand, especially Pitman’s, is short, and 
it can be done without a teacher. I think that by drawing 
attention to this subject much good may be done. 

I am, &c. J. H. Swindells. 

CHEMICAL NOTICES PROM FOREIGN 
SOURCES. 

Canfliaridiii.—Professor DragendorfF has found in 
cantharides a volatile body which acts on the organism in 
a similar manner to cantharidin. Freshly powdered 
cantharides are moistened with water and distilled ; the 
portion going over below and at ioo° C., which has an 
acid reaction, contains the new body. — (Pharm. Zeitschr. 
f. Russl., Jan. 1867, i.) 

Borates.—F. P. le Roux. Equal equivalents of 
calcined magnesia and boric anhydride, heated to white¬ 
ness, melt readily together, forming a slightly green, 
strong, and light glass. Rapid cooling is necessary to 
obtain it amorphous and transparent. Three equivalents 
of boric anhydride and one equivalent of suboxide of copper, 
melted together and poured on an iron plate, form a glass, 
the surface of which has a different colour from the interior. 

Other borates behave in a similar manner; most of them 
form glasses of different colours, according to whether, 
after melting, they are cooled slowly or rapidly.— 
(Comptes R, lxiv. 26.) 
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Electrolysis of Alkalic Sulphides.—H. Buff. In 
an electrolyte under the action of an electric current, 
elements, or groups of elements, travel in opposite direc¬ 
tions, carrying an equal amount of electricity of opposite 
nature; they are electric-equivalent. Constituents not 
taking part in this locomotion do not contribute to the 
conduction of the electric current. 

From his experiments with alkalic sulphides, the author 
concludes that the decomposition of the various mono- or 
poly-sulphides of potassium or sodium always takes place 
in this manner, that the metals travel towards the one 
electrode and all the sulphur towards the other, or that a 
group of, for instance, five atoms of potassic pentasulphide 
is electric-equivalent to one atom of potassic monosulphide. 
—(Ann. Chem. Pharm, Supplem. iv. 257.) 

Niobium and Tantalum, Chloro- and Chloro- 

oxyg'cn Compounds of.—H. Sainte-Claire Deville and 
L. Troost (O =16). The vapour densities of the volatile 
niobic chlorides and oxychlorides agree with Marignac’s 
formulas NbCl5 and NbOCl3. The presence of oxygen in 
the oxychloride may also be proved synthetically. If 
NbCl5 (melting at 1940 C., boiling at 240° C.) in a state of 
vapour is repeatedly driven over red-hot niobic anhydride 
(in a current of carbonic anhydride), it is converted into a 
white non-fusible body, volatile at about 400° C., having- 
all the properties of the oxychloride. 

TaCl5 and tantalic anhydride, under the same conditions, 
do not act upon each other. The chloride obtained from 
pure tantalic anhydride, prepared according to Marignac’s 
method, is crystallisable, melts at 2ii'3Q C., and boils at 
241’6°. It has a slight yellow colour, and decomposes 
slowly when exposed to air. The density of its vapour 
was found to be 12-8 ; theory requires 12*5 (Ta = 182).— 
(Comptes B. lxiv. 294-) 

Rosaniline, -derivatives of.—H. Sclliff (C=I2). 
Sulphite of rosaniline, dissolved in aqueous sulphurous 
acid (a yellow solution, containing leucaniline salt and 
polysulphite of rosaniline), shaken with a few drops of an 
aldehyde, evolves sulphurous acid, and a violet crystalline 
precipitate is gradually formed. Rosaniline salts treated in 
this manner with oil of bitter almonds, oenanthol, or valeric 
aldehyde, gives rise to the formation of the new bases 

( C20Hi6 
n3 c h6 
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rosaniline. 

N3 
^20^-16 

C5H10 
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Valery liden- 
rosaniline. 

The salts of these bases contain one equivalent of acid. 
The typical hydrogen may be replaced by ethyl. They 
are insoluble in ether, water, or dilute acids ; soluble in 
alcohol, with a violet blue colour. 

The author believes that the blue and violet dyes 
obtained by the action of the bromides of terebene and 
ethylene upon rosaniline have)a similar constitution to the 
bases described.—(Comptes B., lxiv. 182.) 

Triamidophenol ami Amidodiimidophenol.— 

C. Heintzel (C=i2). The product of the reduction of 
picric acid with tin and chlorhydric acid the author finds 
to be hydrochlorate of triamidophenol, protochloride of 
tin C6H2(HO)(NH2)3(HCl)3(SnCl2), and not, as stated by 
Beilstein, C6H3(NH2)3(HCl)3(SnCl2), hydrochlorate of 
pier ammonium, protochloride of tin. The body is soluble 
in water, alcohol, and ether, and is obtained in white 
crystals by precipitating its saturated aqueous solution 
with chlorhydric acid. Sulphuretted hydrogen decom¬ 
poses it, and forms hydrochlorate of triamidophenol, 
C6H?(H0)(NH2)3(HC1)3, easily soluble in water, and 
obtained from its solution in white crystals on adding 
chlorhydric acid. It is less soluble in alcohol and ether. 

Hydriodic acid reduces picric acid to hydriodate of 
triamidophenol C6H2(HO)(NH2)3(HI)3, and not, as Laute- 
mann stated, to hydriodate of triamidobenzol, or, as he 
called it, picrammonic iodide, C6H3(NH2)3(HI)3. 

Triamidophenol cannot be separated from its salts with¬ 
out decomposition. 

Ferric chloride acting on the hydrochlorate produces 
the hydrochlorate of amidodiimidophenol, 

CGH2(H0)(NH2)(N2H2).HC1. 
It dissolves easily in water, with a beautiful blue colour, is 
sparingly soluble in alcohol, insoluble in ether, and crys¬ 
tallises in dark yellow needles. The base cannot be 
separated from its salts without decomposition. Digestion 
with dilute chlorhydric or sulphuric acid converts this 
body into the hydrochlorate of a new base, the probable 
formula of which is C6H2(HO)(NH2)(NH)(HO).HCl. 
That is hydrochlorate of amidoimidohydroxylphenol, 
soluble in water and alcohol. 

Another new base is obtained from hydrochlorate of 
amidodiimidophenol on reduction with tin or zinc and 
chlorhydric acid of its aqueous, or, with sodium amalgam, 
of its acid solution. It can be isolated from its salts by 
means of an alkali. It crystallises in white needles, 
dissolves readily in water, sparingly in alcohol. 

The author here corrects his former statement, published 
in a preliminary communication (Zeitschr. Chem. 1866, 
21 x), that by this reduction the hydrochlorate of triami¬ 
dophenol was regenerated.— (Journ. prakt. Chem. c. 193.) 

Methods of Rctluction, new Application of.— 

Berthelot (C=i2). Bromide of ethylene with water and 
potassic iodide, heated in sealed tubes for ten hours, is first 
converted into iodide of ethylene, and this is decomposed 
again according to the following equation :— 

7C2H4I2 + 4H20 = 6C2H6 + 2C02 + 7l2* 
The reaction can only be explained by the supposition of 
a temporary formation of hydriodic acid. ThisNcaused the 
author to investigate the action of a strong aqueous solu¬ 
tion of this acid on various substances at a high temperature 
(275^ C.) in sealed tubes. Under these conditions hydro¬ 
carbons of the marsh-gas series were obtained in most cases. 

Marsh gas was produced in this way from methylie 
formate, besides carbonic oxide and water, resulting from 
the decomposition of the formic acid. 

Ethylic hydride resulted from the reduction of chloride, 
bromide, and iodide of ethylene, bihydriodate of acetylene, 
ethylic iodide, carbonic sesquichloride, ethylene, acetylene, 
alcohol, aldehyde, acetic and tartronic acid. The last- 
named body also gave rise to the formation of carbonic 
anhydride, evidently in consequence of its having split up 
originally into carbonic anhydride and acetic acid, the 
latter only giving ethylic hydride. 

Propylic hydride was obtained from allylic iodide, 
glycerin, and acetone. 

Butylic hydride from butyric acid and succinic acid. 
The gaseous hydrocarbons in most cases contained an 
admixture of hydrogen, derived, no doubt, from spon¬ 
taneous decomposition of the hydriodic acid used in the 
experiments. From oxalic acid no carburetted hydrogen 
could be obtained, only carbonic oxide and carbonic acid, 
from formic acid carbonic oxide only {Bull. Soc. Chem. 7,53). 

MISCELLANEOUS. 

Chemical Society.—The next meeting of the Society- 
will be held on Thursday evening, at 8 o’clock, when a 
lecture “ On the Mode of Bepresentation afforded by the 
Chemical Calculus, as contrasted loith the Atomic Theory,” 
will be delivered by Sir B. C. Brodie, Bart. A large 
attendance of Fellows and visitors being anticipated on 
this occasion, the Royal Society have kindly placed their 
large meeting room at the disposal of the Chemical Society 
for that evening. 

Dr. Odling-’s Lecture on the Absorption of 

Ceases by Metals.—Our verbatim report of the above 
lecture was not returned corrected by the author in time 
for insertion in this number, but will certainly appear in 
our next. 
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Tlie Paris HxliiMtion.—One of our earliest contri¬ 
butors, who is at the same time an eminent scientific 
chemist and a valued member of our editorial staff, is on 
the point of starting for Paris. Plis attention will be more 
especially directed to the English department of the 
Chemical Exhibition, and the results of his observations 
will be placed before our readers in a series of articles. 
These will be in addition to the usual articles forwarded 
weekly by our Exhibition correspondent. 

Hritisla JLSsociatioaa of ©as —The 
fourth annual general meeting of the members of this 
Association is announced to be held at Nottingham on the 
nth, 12th, and 13th of June, when the following papers 
will be submitted :—“ The Utilisation of the Residual Pro¬ 
ducts of the Manufacture of Coal Gas, with especial refer¬ 
ence to the Production of Aniline Colours from Coal Tar,” 
by Dr. Letheby, M.B., M.A., &c., Professor of Chemistry 
in the College of the London Hospital, Gas Analyst and 
Medical Officer of Health for the City of London. “ On 
the Practical Working of the Liquor System of Purifica¬ 
tion being a statement of results in continuation of the 
paper of last year on “An Improved Method of Purifying 
Coal Gas,” by Mr. George T. Livesey, South Metropoli¬ 
tan Gasworks, London. “ On the Purification of Gas 
from Ammonia, and the Utilisation of the Product,” by 
Mr. George Anderson, London. “ Notes on the Manufac¬ 
ture of Sulphate of Ammoniaby Mr. W. Esson, Gas¬ 
works, Cheltenham. “ On the Application of Liquid 
Hydrocarbons as a Substitute for Cannel in the Manufacture 
of Gas of High Illuminating Power,” by Mr. E. Goddard, 
Gasworks, Ipswich. “ Some Remarks on the Explosive 
Properties of Fire-damp and Coal Gas, with Particulars of 
Experiments made in Lighting Portio?is of the Oaks Col¬ 
liery with Pit Gas,” by Mr. J. Hutchinson, Gasworks, 
Barnsley. “ On Leakage from Gas Mains,” by Mr. E. S 
Cathels, Gasworks, Crystal Palace District. “ On the 
Valves of Gas Purifiers,” by Mr. W. J. Warner, Gas- 
Works, South Shields. 

far t2ae Weelc. 

Monday, June 3. 

Royal Institution, 2 p.m., General Monthly Meeting. 
Tuesday, June 4. 

Royal Institution, 3 p.m. Professor Miller i( On Spectrum 
Analysis.” 

Geologists’ Association, 8 p.m. 
Wednesday, June 5. 

Geological Society, 8 p.m. 
Thursday, June 6. 

Royal Institution, 3 p.m. Professor Huxley “ On 
Ethnology 

Chemical Society, 8 p.m. 
„ Friday, June 7. 

Royal Institution, 8 p.m. Mr. Ruskin “ On the Present 
State of Modern Art, §c.” 

Saturday, June 8. 
Royal Institution, 3 p.m. Professor Huxley “ On 

Ethnology.” 

NOTES AND QUERIES. 

Manufacture of Sulphuric Add.—Sir,—I see by the Chemical News 
of April 26 (just received) that you propose to aid manufacturers by 
placing them in communication with competent parties to get them 
out of their difficulties. Now, I am in connexion with a company 
who have been for some time past manufacturing sulphuric acid from 
sulphur, but now wish to use pyrites, and desire to know the best 
process for that purpose. Our chamber is of the ordinary construc¬ 
tion, and of the capacity 29,000 cubic feet. We have already built 
four pyrites kilns; the internal capacity of each is about i-5i m., and 
the.distance these are placed from the chambers is 21 m., connected 
by an acid-proof earthenware tube of o’5o m. diameter. Is this dis¬ 
tance and tube sufficient to arrest any foreign matter the mineral may 
contain from getting into the chamber, and do you consider the kilns 
of good shape for burning Huelva or St. Domingo’s ore freely? My 
object is to be placed in communication direct with a practical person 
who would give me all the information for working a chamber with 
pyrites on the best known plan, by correspondence and plans, if pos¬ 

sible ; and, if not, I would go or send a person to England for that 
purpose. Of course a fair remuneration would he giveu for the in¬ 
formation. We concentrate our acid to 66° Baum? in a platinum 
still. Would pyrites acid distil perfectly colourless, and as pure as 
that made from sulphur?—T. G. H., Lisbon. 

Chinese Blue.—Sir,—In answer to the inquiry for the way to make 
Chinese blue, I beg to say that I am quite able to show it for a con¬ 
sideration. I have been a colour maker twenty fyears.—Samuel 
Johnsoh. 

Estimation of Tartrates.—Sir,— In the Chemical News, No. 390, 
May 24, 1867, it is stated that a manufacturer of tartaric acid has 
expressed his willingness to give 100L to any one who should succeed 
in discovering a correct and ready method for the estimation of tar- 
taric acid in tartrates. Would you kindly give me the name of the 
manufacturer ?—Chemicus. 
[The statement is made on the authority of the authors of the book 

reviewed. Perhaps Mr. Watts will kindly give the required refer¬ 
ence.—Ed. Chemical News.] 
Palm Oil.—Reply to “Milo,” May 24:—The quantity of chrome 

necessary to bleach 1 cwt. of palm oil varies with the kind of oil, of 
which there are several in the market. It may vary from C85 to 
1 '25 lb. Care should he taken to purify the oil from all foreign matter ; 
else more chrome will be required.—“Bleach.” 

Chinese Blue.—Sir,—A substance called “Chinese Blue” has been 
referred to several times recently amongst your “Notes and Queries.” 
I should feel much obliged to any of your correspondents who would 
tell me what is the composition of this substance.—“Learnub,” St. 
Helen’s, Lancashire. 

Naphthaline.—Sir,—Is there any process (heat excepted) by which 
naphthaline can he kept liquid?—W. B. 

Letters are waiting at our Office for “Alpha;” H. P. Meadgn; 
R. H. W. ; Manufacturer. 

ANSWERS TO CORRESPONDENTS, 

Articles by D. Forbes, P.R.S., T. Sherlock, and Dr. Phipson are in 
type, but are unavoidably postponed. Our report of last Monday’s 
meeting of the Academy of Sciences arrived too late for insertion in 
this number. 

F. S. J.—Evidently chalk and paraffin oil. 
Studiosus.—You will he safe in following Dr. Mohr’s directions. Dr. 

Hassall has written a work “On Urine,” which will give youmuch in¬ 
formation. You can also consult with advantage Lehmann’s “ Physio¬ 
logical Chemistry,” Golding] Bird’s treatise|“ On Urinary Deposits,” 
and Beale’s treatise “On Urine, Urinary Deposits, and Calculi.” 

F. S. J.—To determine the sulphur in argillaceous iron ore, dissolve 
a weighed quantity of ore in nitro-hydrochloric acid, evaporate, &e., 
to separate the silica; dissolve the residue in acid; dilute, and precipi¬ 
tate the sulphuric acid with chloride of barium. The weight of sul¬ 
phate of baryta obtained, multiplied by 0U3734, gives the sulphur. 

X. Y. Z —If you apply to our publisher, he will send the numbers 
you require, if they are in print. Occasional copies of our first and 
second volumes are to be met with; but they are worth far more than 
their publishing price. 

A Miner.—It is not at all proved that our coal supply will run short 
for the next three or four hundred years, and in the meantime there 
will certainly be many discoveries made by which, if coal cannot be 
superseded altogether, its waste may be diminished. This is the most 
important problem; for nine-tenths of the coal raised is absolutely 
Wasted, so far as the utilisation of the available force it is capable of 
exerting is concerned. Dr. Frankland, speaking of coal gas, says that 
physical science has yet scarcely attempted to estimate the true light¬ 
giving power of any sample of gas ; but it can be proved, from the 
laws of conservation of force, that the light obtained by an argand 
burner is certainly less than the 1-26501 of the light which could pos¬ 
sibly be obtained from the same gas consumed at the same rate. Our 
problem now should be to try and get some of this enormously greater 
amount of light out of our gas. But we need not be dependent upon 
coal for gas. An ingenious Frenchman has lately propounded a bril¬ 
liant idea. His, theory (advanced through the medium of La Gazette 
Medicate de Lyon) is that all dead bodies of human beings are at pre¬ 
sent wasted, when they might as well be utilised by distilisation into 
gas, to be used for illuminating purposes. He remarks :—“ Coal is 
being exhausted, and since the human carcase is capable of supplying 
a gas of good illuminating power, why should it not be employed to 
this end ?. In India the idea is already realised. By a process of com¬ 
bustion in retorts a corpse of common dimensions may be made to 
yield twenty-five cubic metres of illuminating gas, which, at a cost of 
twenty-five centimes per cubic metre, would give a value of about 
eight francs for a body of ordinary size.” 

Communications have been received from C. Greville Williams ; 
W. M. By water; II. Cross; J. W. Swindells; G. P. Rod well; Sir B. 
C. Brodie, Bart. ; S. Wilson; W. Odling; Rev. F. Souley Johnstone ; 
S. Mordan; W. Briggs; C. H. Heaton • Dr. Adriani; T. A. Readwin; 
A. IT. Church; T. Twining; Dr. W. S. Squire; A. C. ; S. Mellor; 
Runcorn Soap and Alkali Company; R. E. Bibbey; S. Muspratt, 
M.D. ; Hadland and Co., with enclosure ; E. Parnell; T. L. Phipson, 
PhD. ; Cearnen; W. Lang; E. Stock; Joseph Thorley; Wm, L. Car¬ 
penter; Samuel Johnson ; E. Church; Dr. Lish. 

Books Received.—“Gas Manipulation,” by U. T. Sugg; “An Index 
to Mineralogy: being an Alphabetical List of about 2500 Minerals, 
with concise References to their Composition, Synonyms, and Place 
in the British Museum,” by T. Allison Readwin, F.G.S.; “A Guide 
to the Chemical Department of the Museum of the Royal Agricultural 
College, Cirencester. Part I.—The Mineral Collection,” by A. H. 
Church, M.A.; “Science made Easy,” by Thomas Twining, Esq. 
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SCIENTIFIC AND ANALYTICAL 

CHEMISTRY. 

On the Application of the Blowpipe to the Quantita¬ 
tive Determination or Assay of certain Metals, by 
David Forbes, F.B.S., fyc* 

(Continued from page 178.) 

Determination of tlie Weig’lit of tJ»e Silver 

Globule obtained on Cupellation.—As the amount 
of lead which can, by the method before described, be 
conveniently cupelled before the blowpipe, is necessarily 

limited, the silver globule which remains 
upon the bone-ash surface of the cupel at 
the end of the operation is, when sub¬ 
stances poor in silver have been ex¬ 
amined, frequently so very minute that 
its weight could not be determined with 
correctness by the most delicate balances 
in general use. 

The blowpipe balance employed by 
the author turns readily with one-thou¬ 
sandth of a grain, but could not be used 
for determining weights below that 
amount. 

Globules of silver of far less weight 
than one-thousandth are distinctly visible 
to the naked eye—a circumstance which 
induced Harkort to invent a volumetrical 
scale based upon the measurement of the 
diameters of the globules, which scale in 
practice has been found of very great 
utility in the blowpipe assay of silver. 

The scale for this purpose which is 
employed by the author is shown in full 
size in the annexed woodcut. 

This figure represents a small strip of 
highly polished ivory about 6i inches 
long, inch broad, and inch in thick¬ 
ness, on which are drawn, by an ex¬ 
tremely fine point, two very fine and 
distinct lines emanating from the lower 
or zero point, and diverging upwards 
until, at the distance of exactly six Eng¬ 
lish standard inches,, they are precisely 
four-hundredth parts of an inch apart. 
This distance (six inches) is, as shown 
in woodcut, divided into 100 equal parts 
by cross lines numbered in accordance 
from zero upwards. It is now evident, 
if a small globule of silver be placed in 
the space between these two lines, using 
a magnifying glass to assist the eye in 
moving it up or down until the diameter 
of globule is exactly contained within 
the lines themselves, that we have at 
once a means of estimating the diameter 
of the globule itself, and therefrom are 
enabled to calculate its weight. 

As the silver globules which cool upon 
the surface of the bone-ash cupel are not 
true spheres, but are considerably flattened 
on the lower surface, where they touch 
and rest upon the cupel, it follows that 
the weight of globules corresponding in 
diameter to the extent of divergence at 
the different degrees of the scale cannot 

* Communicated by the author. 
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be calculated directly from their diameters as spheres, 
but require to have their actual weight experimentally 
determined in the same manner as employed by Plattner. 

The table here appended has been calculated by the 
author, and in one column shows the diameter in 
English inches corresponding to each number or degree 
of the scale itself, and in the two next columns the respec¬ 
tive weights of the flattened spheres which correspond 
to each degree or diameter; for convenience these 
weights are given in the different columns in decimals, 
both of English grains and of French grammes. 

These weights are calculated from the following data 
found as the average result of several very careful and 
closely approximating assays which showed that globules 
of silver exactly corresponding to No. 95 on this scale, 
01*0*038 inch in diameter, possessed a weight of 0*0475573 

grains or 0*003079 grammes. From this the respective 
weights of all the other numbers or degrees on this 
scale were calculated, on the principle that solids were 
to one another in the ratio of the cubes of their diameters. 
This mode of calculation is not, however, absolutely 
correct in principle, for the amount of flattening of the 
under surface of the globule diminishes in reality with 
the decreasing volume of the globule. In actual prac¬ 
tice, however, this difference may be assumed to be so 
small that it may be neglected without injury to the 
correctness of the results. 

The smaller the diameter of the globule, the less will 
be the difference or variation in weight in descending 
the degrees of this scale, since the globules themselves 
vary in weight with the cubes of their diameters; for 
this reason, also, all such globules as come within the 
scope of the balance employed should be weighed in 
preference to being measured, and this scale should be 
regarded as more specially applicable to the smaller 
globules beyond the reach of the balance. 

No. on 

scale. 
Greatest diameter 

in inches. 

Weight of globuh 
in grains. 

Weight of globule 

in grammes. 

I 0*0004 0*00000005 0 *000000003 

2 0 *0008 0*00000044 0*000000028 

3 0*0012 0 *00000149 0 *000000096 

4 o’ooi6 0*00000355 0 *000000229 

5 0*0020 0 ‘0000069 0*00000044 

6 0*0024 O’OOOOI 19 0 00000077 

7 0*0028 0*00001 90 0*000001 20 

8 0*0032 0*0000284 0*000001 84 

9 0 *0036 0*0000403 0*00000262 

10 0*0040 0*0000554 0*00000359 

11 0*0044 0*0000736 0 *00000478 

12 0*0048 0*0000958 0*00000620 

13 0 *0052 0*0001218 0 *00000789 

J4 0*0056 o'ooo 1 522 0*0000098 5 

15 0*0060 0*0001872 0 *00001203 

16 0*0064 0*0002272 0*0000x471 

17 0*0068 0*0002725 0 *00001764 

18 0 *0072 0*0003234 0*00002094 

19 0*0076 0*0003804 0 *00002463 

20 0*0080 0*0004437 0*00002872 

21 0*0084 0*00051 37 0*00003327 

22 0*0088 0 *0005906 0*00003823 

23 0*0092 0*0006748 0*00004367 

24 0*0096 0*0007668 0*00004964 

25 0*0100 0*0008667 0 *00005611 

26 0*0104 0*0009749 0*00006311 

2 7 0*0108 0*0010918 0 *00007068 

28 0*0112 0*00x2176 0*00007883 

29 0*0116 0*0013528 0*00008758 

3° 0*0120 0*0014976 0*00009696 

31 0*0124 0*0016524 0*00010698 

32 0*0128 0*0018176 0*0001 1677 
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No. on 

scale. 
greatest diameter 

in inches. 

Weight of globule 

in grains. 
Weight of globule 

in grammes. 

33 o’oi 32 0 *0019934 0 *0001281 7 

34 o'ci 36 0 *0021801 0*00014114 

3 5 0*0140 0*0023786 0*00015397 

36 0 '0144 0*0025879 0*00016755 

37 0*0148 0*0028097 0*00018190 

33 0 'o 1 52 0*0030457 0*00019705 

39 o'oi 56 0*0032903 0 '00021302 

40 0*0160 o’°03 5550 0*0002298 3 

41 o’oi 64 0*0038230 0*000247 51 

42 0 0168 0*0041096 0 *00026606 

43 00172 0*0044111 0*00028 553 

44 o’oi 76 0*0047250 0*00030589 

45 00180 0 0050546 0*00032725 

46 0 '0184 0*0053991 0*00034955 

47 0 0188 0 0057590 0*00037285 

48 0 ’0192 0 *0061344 0*00039716 

49 0 '0196 0*0065258 0*000422 50 

50 0 0200 0*00693 3 5 0 '00044890 

0'0204 0*0073581 0*00047638 

52 0 0208 0 0077799 0 ‘00050495 

53 0*0212 0*0082580 0*00053464 

54 O'02l6 0*00873438 o*°oo56549 

55 0 0220 0*00922854 0*00059748 

56 0 0224 0*0097412 0 '00063067 

57 0*0228 0*0102725 0*0006650 6 

53 00232 0*0108228 0*00070021 

59 0*0236 0*0113922 0*00073753 

60 0*0240 0*0119815 0*00077570 

61 0*0244 00125901 0*00081513 

62 0*0248 0 *013 2119 0*00085588 

63 0*0252 00138901 0*00089797 

64 0*0256 0*0145440 0*00094141 

65 0*0260 0*01 52311 0*00098623 

66 0*0264 o’oi 59472 0*00103245 

67 0*0268 o’oi 668 28 o’ooioSoio 

68 0*0272 °’°1744I4 o'ooi 12918 

69 0*0276 0*0182220 0*00117974 

70 0*0280 0*0190256 0*001 23177 

71 
0*0284 0*0198529 0*00128535 

72 0*0288 0*0207035 o’ooi 34041 

73 0*0292 0*0215782 O’OOI 39704 

74 0*02 96 0*0224469 0*00145525 

75 0*0300 0*0234010 o'ooi 51504 

76 0*0304 0*0243496 0*00157645 

77 0*0308 0*0253224 0*001 63950 

78 • 0*0312 0*0263228 0*00170422 

79 0*0316 0*0273484 o’ooi 7 7060 

80 0*0320 0*0284000 0*001 83869 

81 0*0324 0*0294789 0*00190852 

82 0*0328 • °‘°3°5838 O’OOI 98008 

83 0*0332 0*0317162 0*00205340 

84 0*0336 0*0328768 0*0021 2851 

35 0*0340 0*0340649 0*00220549 

86 0*0344 0*0349739 0*00228400 

87 0*0348 0*0364422 0*00235938 

88 0*0352 0*0378008 0*00244730 

89 0*0356 0*0390138 0*00253168 

90 0*0360 0*0404368 0*00261797 

91 
0*0364 0*0417943 0*00270790 

92 0*0368 °,°43I93° ©•00279642 

93 0*0372 0*0446162 ©’00288860 

94 

'O
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0
 

•
 0
 0*0460718 o’oo298279 

95 0*0380 °*°475573 0*00307900 

96 0*0384 0*0465239 0*00317728 

97 0*0388 0*0506249 0*00327759 

98 0*0392 0*0522069 0*003 38020 

99 0*0396 0*0538215 0*00348452 

JOO 0*0400 0*0554688 0*00359138 

TECHNICAL CHEMISTRY. 

On the Manufacture of Caramel Brownf 
by Thos. Sherlock. 

Caramel brown may be prepared in a variety of ways 
from glucose, molasses, or cane sugar. The following 
process gives a uniform and perfectly satisfactory article, 
and after having manufactured large quantities of the 
colour and tried several other processes, I have come to 
the conclusion that this is the best. 

Provide an iron pan capable of holding twenty im¬ 
perial gallons. Provide also an iron paddle or stirrer, 
flattened out broad at the end, about four feet long, and 
made light enough to be handled easily. Have also 
close at hand three or four gallons of clean boiling water. 
Set the pan on a ring over a fireplace, and put in half a 
hundredweight (56 lbs.) of good ordinary raw sugar. 
It is mistaken economy to use the very commonest brown 
sugar. Light a fire under the pan, and as it burns up 
stir tlie sugar about with the paddle. The sugar 
gradually melts, giving out puffs of vapour, and finally 
becomes a viscid liquid of a light brown colour. This 
is the first stage in the process. Only a moderate heat 
is required, and the melting should not be hurried. 
Now increase the heat gradually, stirring briskly and 
constantly. The liquid will become thinner and darker 
in colour, and at length begin to boil vigorously and rise 
up in the pan. The whole secret consists in the manage¬ 
ment of this part of the process, and minute attention 
should be paid to the following simple directions. Allow 
the melted mass to rise up till the pan is half full; then 
open the fire-door, throw water on the fire, and pull it 
out quickly. This should be done by a second person, 
the actual operator stirring sharply with the paddle to 
keep the mass in the pan. If the fire be drawn without 
first throwing water on it, the contents of the pan will 
inevitably boil over, and there will be a corresponding 
loss of product. Continue the stirring till the boiling 
subsides, and the dark brown mass lies quiet at the 
bottom of the pan. If a little be now dropped on to a 
cold plate or piece of metal, it will solidify to a brittle 
lump, of a clear rich brown colour, showing that the 
operation has succeeded. All that now remains is to 
add sufficient water to bring the mass to the desired con¬ 
sistence. The water must be boiling when added, and 
in very small quantities at a time. There is a consider¬ 
able rush of steam as the first portions of water are 
stirred in, and care must be taken in using the paddle 
to stand clear of the hot particles projected from the 
pan ; but after a few additions of water all this subsides, 
and the water may be added more freely. 

The finished colour is usually sent out, either as a stiff 
paste-like extract, in which condition it is used by 
saddlers, curriers, &c., for browning certain kinds of 
leather, or as a syrup more or less thick. In this last 
form it is used for colouring vinegar, spirits, gravies, and 
many other liquids, and is well known in the drug trade 
as “ color fuscus.” If the stiff form be required, about 
a gallon of water will be sufficient, and in this case the 
product should be got out while hot, and put into stone¬ 
ware jars, previously heated, and standing on a piece of 
wood. 

Fifty-six pounds of raw sugar should yield at least 
60 lbs. of the stiff colour, and proportionately more of 
the thinner kind, and when cold should dissolve readily 
in water, giving a clear browm solution, without deposit 
or turbidity. 

* Communicated by the author. 
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The causes of failure in the manufacture may be 
either a deficiency or an excess of heat. 

If the heat used be insufficient, some of the sugar re¬ 
mains imperfectly converted, and a muddy dirty-looking 
product is the result. On the other hand, if the heat 
used be excessive (strong heat is not required in any 
part of the process), the mass becomes black, granular, 
and insoluble in water—in fact, burnt and useless. 

PAEIS EXHIBITION OE 1867. 

(From our Special Correspondent.) 

Group V.—Class 44.: Chemical ancl Pharmaceutical 
Products. 

M. Bobceup, No. 9, Hue Buffault, Paris, the inventor of 
sodaic phenol, is an old acquaintance of ours. We have 
often enough spoken of him to permit us to say only a few 
words to-day. Along with phenol he exhibits magnificent 
specimens of phenic acid and picric acid manufactured by 
his processes. Thanks to him, the price of phenic acid 
has descended from 100 to 5 fr. the kilogramme ; that of 
picric acid from 60 to 14 fr. His perfumed phenol, of 
which the odour is really agreeable, and the hygienic and 
preservative qualities are incontestable, will vie with the 
most popular toilet water and dentifrices. His phenol 
soap will certainly be useful in the therapeutics of skin 
diseases. It suffices to comb the head a few times with a 
comb dipped in a small quantity of phenate of soda, to 
cause all pimples, greasy or dry scurf, &c., to disap¬ 
pear. He obtained the Monthyon Prize, and a most 
favourablereport was made by M. Kuhlmann in September, 
1866, at the Mulhouse Industrial Society. These honours, 
joined to his commercial success, recommend M. Boboeuf 
to the attention of the jury. 

M. Scipion Dumoulin, No. 5, Rue St. Claude, com¬ 
menced, in 1820, by the preparation of unalterable ink, 
rendering forgery impossible; this ink was favour¬ 
ably reported upon, at the Academy, by Vauquelin and 
Deyeux. In 1842 he took out a patent for employing 
essential oils in a lamp, called the gazometre, -which 
was put into activity or stopped by means of a cock; 
it was a prelude to the Mille gazo-lamp, which was not 
possible in those days, as the lighter oils did not exist. 
In 1852 he devised a carburator, a vase or reservoir 
containing a spongy matter soaked in volatile essence 
for extra-carburising the gas passing through it. The 
means of procuring the gas without machinery is a secret 
discovered by M. Mille, by which the air or gas is charged 
spontaneously by passing over the volatile matters so 
as to be rendered more inflammable. In 1851 he com¬ 
municated to the Academy of Sciences a new process for 
preparing picric acid by the reaction of nitric acid on the 
quasi-resin of canauba palms. This forms picric acid, and 
another part of the resin is transformed into wax like beeswax. 
The process is carried on with success in several manu¬ 
factories of Lyons ; the picric acid obtained is very pure, 
and is not greasy like the acid extracted from coal tar ; it 
is very detonating, and explodes at the least shock. M. 
Paven repeats every year this experiment in his course of 
lectures. 

In 1862 M. Dumoulin proposed to replace the oxide of 
lead glaze used for culinary purposes, at the potteries, by 
a glaze completely unalterable by alkalies and acids. Aided 
by a skilful potter, he thought at first he had realised the 
wished-for improvement, but it was otherwise ; after a 
short struggle he gained the ground. He exhibited first 
in 1855 his liquid glue first discovered in 1850, which 
Frantjois Arago presented to the Academy on September 27, 
1852, as solving a very difficult problem. The process was 
given voluntarily to the world by M. Dumoulin—it con¬ 
sists in pouring a small quantity of nitric acid into a 
solution of common glue or gelatin in its own -weight of 
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water. This glue, of two sorts, brown and white, is very 
strong, and is employed in private houses, workshops, 
and by jewellers, clockmakers, &c. Thousands of phials 
are sold abroad. To this liquid M. Dumoulin has added a 
cement insoluble in boiling water, and which rendered great 
service in the restorations at the Campana Museum. We 
may mention his cobalt green and blue, which were the 
first in France which really opposed the blues and greens 
of Saxony; his process of gilding and silvering without 
the battery, very easily and promptly effected by means of 
precipitated gold and silver, which render so much service 
in the jewellery art; his new ink, double black, prepared 
since 1853, without salts of iron, and incapable, therefore, 
of corroding the pens or paper, possessing from the first 
moment, and preserving indefinitely', its deep colour. 

In i860, M. Jean-Henri Chaudet, of Rouen, was the 
first to propose the use of bisulphite of soda or leucogene 
for wool bleaching, which is now universally employed in 
France, Belgium, Italy, Prussia, and Russia. In a tub 
filled with cold water, the first operation is to pour 18 litres 
of leucogene at 250 for every 100 kilogrammes of wool to 
be bleached. The wool, washed and scoured as well as 
possible, is steeped for at least three hours in this bath, 
and left to drain over the tub so as to save all the liquid. 
It is then dried in the open air. The same bath serves for 
any length of time, provided at each operation there are 
added nine fresh litres of leucogene per 100 kilogrammes 
of wool, with a sufficient quantity of water necessary to 
replace that used up by the preceding operation. The 
wools thus bleached have a whiteness which is permanent 
and more lasting than the bleaching obtained by sulphurous 
acid. They can enter into the manufacture of tissues and 
other goods without the slightest danger of injuring the 
most delicate colours. Leucogene is an excellent de¬ 
colorising matter if used in the bleaching of vegetable 
textile matters, such as cotton, Tnen, hemp, jute, or 
phormium. It gives a silky whit® colour to threads and 
tissues, that cannot be obtained with the hypochlorites. 
M. Chaudet manufactures annually 140 tons of leucogene, 
representing 2000 tons of white wool. 

In 1866 he conceived the idea of applying bisulphite of 
soda and indigo to the blueing of wools. He has rendered 
great service to manufacturing arts by introducing an agent 
for permanently dyeing white wools blue by sulphurous 
acid. The process is extremely simple. All that is neces¬ 
sary is to add to the ordinary leucogene bath from three to 
five parts by weight of blue dye for every 100 kilogrammes 
of wool to be bleached. The operations of dyeing and 
bleaching take place simultaneously. 

In the course of 1865-66, M. Chaudet effected another 
improvement in the industrial arts. Up to that time 
chromium was only employed as a mordant in the state of 
chromate, in which it acted the part of an acid. The 
colouring matter was often burnt by the oxygen of this 
acid, and the tints obtained changed rapidly when exposed 
to the air. By substituting for the chromate other salts in 
which chromium acted as base, new and permanent effects 
have been obtained. The salts used by M. Chaudet are 
the sulphate, the nitrate, and the oxalate of chromium. 
They are employed in the same manner as the salts of 
alumina. In copper vessels, 4 or 5 by weight of sulphate 
of chromium, at 62° Beaum6, are dissolved as mordant for 
100 of wool. The liquid is raised to a boiling point and 
left to simmer for two hours. The stuff is then washed 
and rinsed as usual. For vegetable substances, such as 
flax, cotton, or hemp, the bath is composed of a solution 
of nitrate or oxalate of chromium, marking ii° to 30 
Beaume. It is stove-dried, rinsed, and dyed. For print¬ 
ing, the ordinary method of operation is not changed, 
except that the acetate of alumina is replaced by the 
nitrate or oxalate of chromium, or the sulphate of 
alumina by the sulphate of chromium. With the salts of 
chromium as mordants, new shades of colour are obtained 
of a solidity before unknown. 
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M. Chalmel, of Paris, exhibits a preservative varnish, 
used by all the great silversmiths and goldsmiths of Paris. 
This varnish is also very serviceable for copperplate 
engraving. He also exhibits an excellent green for water¬ 
colour drawings, miniatures, &c. ; and oil of turpentine and 
lavender for the vitrification and incorporation of colouring 
matters on marble, porcelain, crystal glass, &c. 

M. Bourgeois-Rocques, of Ivry (Seine), has adopted a 
singular method of manufacturing essences of wine. He 
sells it in small phials to vendors of natural and artificial 
liquids for the purpose of giving the colour, aroma, and 
“ bouquet ” of first-class wine crops, and of the best 
growers. For example he gives to the most ordinary 
white wines the perfume and taste of Sauterne. 

The widow Madame Audouin, of Paris, exhibits a 
species of marine glue, which is susceptible of being put 
to an immense variety of uses. The forms are very 
variable—black glue, resisting the action of salt water ; 
red, replacing minium; yellow, for staining wood; and 
soldering glue for sticking together wood, metals, glass, 
or porcelain. 

Chemical and Pharmaceutical Products in the 

British Section. 

(Prom another Correspondent.) 

In giving a short account of the chemical and pharma¬ 
ceutical products of British manufacture in the French 
Exhibition, our object will, in the first place, be to state 
what the substances exhibited are, and in the next, 
whenever possible, to glance rapidly at the chemical 
reactions and principles involved in their production. 

We need scarcely say that in a vast number of instances 
the Exhibition has simply been used as a means of adver¬ 
tising goods of no scientific merit whatever. In an almost 
equal number of cases the goods shown are devoid not 
only of all claim to the interest of scientific men, but are 
not even remarkable as representing any advancement in 
either manufacturing skill or inventive resource. In 
addition to these there are many instances where there are 
no means whatever of forming a judgment as to the quality 
of the substances exhibited. We allude to compounds 
and mixturis in liqui 1 or powder, the true composition of 
which is a secret known only to the manufacturer. The 
chemical and pharma ,eutical products form Class 44 of the 
Exhibition Catalogue; they are contained in Gallery Y. of 
the building, and have been thus classified :— 

Acids, alkalies, salts of all kinds, sea-salt, and products 
extracted from mother waters. 

Various products of chemistry; wax and fatty substances, 
soaps and candles, raw materials used in perfumery; resin, 
tar, and the products derived therefrom; essences and 
varnishes; various coating substances, blacking, india- 
rubber and gutta percha and their products; dyes and 
colours. 

Mineral and sparkling waters, natural or artificial. 
Raw materials used in pharmacy, simple and compound 

drugs. 
We shall take them as nearly as possible in the order in 

which they occur in the Catalogue. 
The first exhibitors whose case we shall notice are the 

well-known firm of Allen and Hanburys, of Plough Court, 
London. They exhibit only two articles—viz., cod-liver 
oil and Liebig’s extract of meat. Of the first of these two 
there are samples manufactured in London and in Norway, 
both with the stearine, and also with so much removed as 
will crystallise out at ordinary temperatures. 

Messrs. Allen and Hanburys inform us that they com¬ 
menced the manufacture of cod-liver oil as early as the 
year 1843, and according to the directions then recently 
published by Professor Donovan. They have continued 
the manufacture regularly since that date, both in London 
and abroad, with only slight modifications of the original 
process. The oil is of a pale straw colour, and, when 
first made, has a seaweed-like odour, which, however, 
cannot long be preserved, no matter how carefully it has 

been prepared. Donovan’s process, according to Cooley, 
is as follows :—“ The perfectly fresh livers are placed in a 
metallic vessel and heated with constant stirring to i8o°F., 
by which treatment they break down into a uniform pulpy 
liquid mass. This mass is immediately transferred to 
calico bags, whence the oil drains out; after filtration, 
while still warm, this oil is sufficiently pure for use.” 

Cod-liver oil is now so much used in medicine, that it 
has become a highly important article of commerce. 

In this country we are inclined to look with more or less 
of suspicion upon any name that is connected with a 
largely advertised medicine. It is impossible to deny 
that the lustre of one of the most brilliant names in chemical 
science has been somewhat dimmed, at least in the eyes 
of the world, by being continually seen attached to jars of 
a highly nutritive but certainly uninviting-looking prepa¬ 
ration in great favour at the present moment with the 
debilitated and dyspeptic. 

This circumstance, although certainly unfair, is abso¬ 
lutely inevitable. There are few, therefore, who read the 
advertisements of “ Dr. De Jongh’s light brown cod-liver 
oil,” who are aware that that gentleman (who, from the 
pertinacious way in which he has been decorated, appears 
to be a favourite with kingly amateurs of cod-liver oil) 
published in 1843 a most laborious research on the substance 
alluded to. 

That cod-liver oil is a valuable remedial agent in 
numerous diseases of a scrofulous type is now so generally 
conceded that it would be a waste of time to argue the 
point. To which of the numerous ingredients detected 
by De Jongh we ought to attribute the active properties 
of the oil, is another matter. We need hardly say that 
the wildest views are entertained on the subject, especially 
by medical men, whose chemistry, as a general rule, is 
disgracefully defective. The subject is so important that 
we shall make no apology for quoting the analyses of the 
authority we have named. It is true that they show 
weak points, especially as regards the bile ingredients ; 
the defects, however, are more easy to point out than to 
remedy, and, at the time the analyses were made, were 
not so obvious. 
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It is not remarkable that so many persons should 
entertain unsound views regarding the causes of the efficacy 
of cod-liver oil. Dr. De Jongh considers the value of the 
oil to be derived from the iodine and the elements of the 
bile. Others have imagined its curative properties to 
reside in the bromine, others in the phosphorus. It appears 
to us that these views are sufficiently refuted by the fact 
that none of the attempts to administer the ingredients of 
the oil in a separate state have succeeded. It is true that 
it has been attempted to evade this difficulty by saying 
that in cod-liver oil the substances alluded to are in a 
peculiar condition in which they are especially prone to 
assimilation. There is not the slightest evidence that this 
is the case. The free phosphorus has had the credit of 
being the really valuable ingredient. But is it absolutely 
certain that the phosphorus in cod-liver oil is free ? 
Unless we are mistaken, the evidence for the existence of 
free phosphorus rests upon the fact that more phosphoric 
acid is obtained after oxidation of the oil with nitric acid 
than is obtained by precipitation from the liquid separated 
from the fatty acids after saponification. We think the 
evidence for the existence of free phosphorus requires to 
be greater than this. But, even assuming the fact, we 
think it in the highest degree doubtful if cod-liver oil, 
even if of the most absolutely correct 4i light brown” tint, 
possesses any remedial virtues save what are due to the 
fact of its being a highly digestible fat oil; and we conse¬ 
quently contend that the coloured and foetid oils possess 
no curative properties that are not found in the carefully 
prepared and consequently nearly colourless oils—nay, 
more, that the disgusting flavour of the foul fish-oil of 
commerce, by rendering it more loathsome, in the same 
ratio renders it more difficult to assimilate. 

PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION. 

Tuesday, May 21, 1867. 

A Course of Four Lectures on Spectrum Analysis with its 
Applications to Astronomy,* by William Allen Miller, 

M.D.y LL.D., Treasurer and V.P.R.S., Professor of 
Chemistry, King’s College, London. 

Lecture II. 
{Continued from page 278.) 

Before I quit this part of our subject, I wish to show 
you that in particular cases the same gas may give two 
different spectra. If you send an electric spark through 
one of these exhausted tubes of nitrogen at a low tem¬ 
perature, you will obtain a spectrum of a particular kind, 
but the same gas will exhibit at a higher temperature a 
spectrum which is quite different. This is one of the most im¬ 
portant discoveries with reference to gaseous spectra which 
Plucker has made. Here is a nitrogen tube arranged on a 
whirling table for imparting to it a rapid rotary motion. 
Nitrogen is- a substance which, at a low temperature, 
emits a golden yellow light, and this, when examined by 
the prism, is seen to consist of a series of bands in the 
less refrangible part of the spectrum. If the temperature 
is raised—as by sending a spark from a large Leyden jar 
through the tube—the light becomes of a bluish or violet 
colour, and then the character of the spectrum is seen to 
be entirely altered. I can only show the alteration in the 
colour and the duration of the light at the two different 
temperatures. But as I cannot show you the spectra of 
the gases upon the screen, I have endeavoured to obtain 
a substitute by employing the aid of the photographer ; 
and if this photograph be placed before the lamp we shall 
be able to project upon the screen a representation of the 
different spectra which Plucker has figured. I shall give 
you first the series of bands which are produced at low 
temperatures, directing your attention first to nitrogen, a 

* Reported specially for this paper, and revised by the author. 
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material which is of special interest to us, inasmuch as it 
is the most abundant constituent in our atmosphere. 
You will observe particularly the spectrum of nitrogen, 
and notice the peculiar way in which the bands are 
distributed. It is found that these bands are made up of 
a great number of fine lines closely aggregated together. 
The spectrum becomes more feeble towards the refrangible 
end, and at this point in the violet it suddenly ceases. 
This is the nitrogen spectrum at the lowest temperature. 
Plucker and Hittorf (who made their experiments 
together) call this the nitrogen spectrum of the first order. 
I now wish to show you, in contrast to these lines, the 
effect which is produced by sending through the same 
gas a spark at a high temperature; here we have a 
series of brilliant bands so produced, forming a spectrum 
quite different from that of the same gas at a lower tem¬ 
perature. So also in the case of sulphur the spectrum at 
a high temperature is of a very different nature from 
that which the same body exhibits at a lower tem¬ 
perature. This is true also of selenium, though I have 
not the spectrum of selenium at the lower temperature to 
exhibit to you. These cases, in which the character of 
the spectrum changes with the temperature, are the ex¬ 
ceptions. In the case of oxygen there is no such change, 
neither is there in the case of phosphorus, chlorine, iodine, 
bromine, and arsenicum. 

These differences are very important when viewed 
theoretically, though as yet we have no satisfactory 
explanation of them. It has been supposed that where 
two spectra occur the bands formed at a low temperature 
are produced by a substance which is really different 
from that which gives rise to the bands which are 
given out by what appears to be the same body at an 
intense heat. It has been conjectured, though it is by 
no means proved, that substances which, like nitrogen, 
sulphur, and selenium, give twro different spectra, are 
not elementary bodies, but that at the high tempera¬ 
ture they are actually separated into their components, 
just as we recently separated chlorine from barium, and 
carbonic acid and oxygen from the same metal. But this 
conclusion is by no means well established, because it is 
seen that the moment we cease to pass the electric spark, 
the whole thing is as it was before ; and if the substance 
has been decomposed by the intense heat, it has been as 
instantly recomposed on the diminution of temperature. 
Professor Stokes has suggested that the degree of 
rapidity in the vibration of the particles of the substance 
is connected with the different duration of the electric 
discharge in the two cases, and that a higher intensity of 
the electric spark gives to the nitrogen, for instance, the 
power of producing a higher series of vibrations than it 
can furnish when heated for a longer period to a lower 
degree. At present, however, that is a point for further 
investigation. We do not know why it should be that 
certain elements, if they be elements, should be thus 
altered, and certain others should not experience a like 
change under circumstances apparently similar. It is, 
however, an extremely curious fact, and has an important 
bearing upon the application of observations of this 
nature to the interpretation of astronomical and other 
phenomena. 

There is another fact with regard to the spectra of gases 
which, as I am now upon that subject, I may mention 
here. Plucker observes that, although in the case of solid 
bodies you may generally distinguish the presence of small 
quantities in admixture with others, it is not easy to do so 
in the case of gases. You may have a notable quantity 
of one gas added to another, and yet the spectrum will be 
only that of the predominant gas. It is not so in the case 
of solids. For instance, if you heat an alloy of gold and 
silver by the electric spark, the gold gives a spectrum in 
which you have also the characteristic lines of silver 
superadded, although the proportion of silver may not 
exceed one part in a hundred. 
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I wish to show you, if I can, the effect that is produced 
by examining two spectra at the same time. My object 
now is to give an idea of the principle upon which two 
different spectra are compared with each other. You must, 
if you please, be indulgent to me if I should not succeed, 
because I believe this is the first time this has been 
attempted before a public audience. I have here two 
lanterns, and I wish so to arrange them as to throw upon 
the screen at the same instant two spectra passing through 
the same lens and the same prisms. [The spectra were 
produced as desired.] These are the spectra of lithium 
and of strontium; and I have selected these two, because 
in each case the colour they communicate to flame is 
so similar that they are not capable of being distinguished 
from each other, if viewed without the aid of the prism. 
Both bodies tinge the flame of a brilliant red colour. But 
by means of the apparatus which we have here, we see at 
once that the position of the lines in the two cases is quite 
different. We have the crimson line of the lithium on the 
edge of the screen. Then we get the orange line and the 
blue band as the temperature rises, and you will observe 
that there is a blue band given by the strontium, very near 
the same position as that of the lithium line. It is so near 
that when it was observed for the first time in this theatre 
the remark was made, “ Oh, that must be a mistake : you 
have taken strontium instead of lithium.” But you see, 
when we compare the two, there is no doubt whatever 
about the difference. Mr. Fox Talbot was the first to 
point out the fact, more than thirty years ago, that lithium 
and strontium compounds could be immediately distin¬ 
guished by the aid of the prism. 

The apparatus which we use for the purpose of compar¬ 
ing spectra for philosophical purposes is not liable to any 
of the uncertainty which an extempore arrangement for 
projection on the screen is liable to entail from the over¬ 
lapping of the two spectra. In the spectroscope, when 
properly arranged, the two spectra are presented to each 
other edge to edge with the greatest possible accuracy, and 
I must now endeavour to show to you how it is that this 
measuring apparatus is used. 

We want, for example, to make an examination of the 
residue of a water which has been boiled down, and we 
wish to ascertain if, among other things, there is any 
strontium present in the salts. For this purpose wre make 
an experiment precisely similar in principle to that which 
I made just now upon the screen. We take a salt of 
strontium, and we arrange it so that, by means of the 
apparatus at our disposal, we can transmit the light from 
the strontium flame through the instrument. It enters the 
tube at a narrow slit, and passes along it until it falls upon 
a lens. Placed at just such a distance from the slit as 
to render the beam of light parallel, the sheaf of parallel 
rays immediately falls upon the prism behind the lens ; 
and when the light comes out on the other side of the 
prism, it is separated into the coloured bands of strontium. 
The observer does not throw these upon a screen like the 
one we have been using, but upon a far more sensitive 
screen at the back of his eye—the retina. To bring these 
lines to a focus, there is a small telescope arranged 
behind the prism, fitted with a sliding tube for adjusting 
the focal distance. The light from the other flame also 
passes through the same slit. If I introduce a little salt 
from some of the Bath waters, for example, into this 
flame, I immediately colour it. We place the second 
flame opposite to a small right-angled prism, which 
is so small that at a distance you do not see it in the 
instrument; but it is so arranged that it shall cover just 
half the slit. In this case the prism is used simply as a 
reflector, which directs the beam down the axis of the 
tube. We have, then, two beams passing through the 
same prism and the same telescope, and falling upon the 
eye at the same moment. They are so adjusted, however, 
that their spectra shall meet edge to edge. If we do this, 
then we have a means of making the spectrum of the 

strontium compare itself with that of the substance we 
place in the second flame. 

If I take, as I will do now, a little of the residue from 
the Bath water, and make its spectrum fall upon the 
screen, we shall have a very complex image. There is 
the yellow line of sodium ; there are green bands; I 
believe there is a little strontium ; and there are the bands 
of calcium. Here is a line which is very like the lithium 
line. We will put some lithium into the other lamp, 
and see whether that gives the same line. We can com¬ 
pare spectra in this way one with the other ; and if the 
bodies we introduced into the second flame are present in 
the original substance which is being examined, certain 
lines of its spectrum will run into each of the lines of the 
spectrum with which it is being compared, thus proving 
that the body compared is present in the original substance. 
In other words, we take a substance the composition of 
which is known to us, and we compare its spectrum with 
the spectrum of a body the composition of which is 
unknown to us. 

Each of the earths has a spectrum of its own, which I 
would show you if time allowed, but as that .is not the 
case, I must make the best approach to it that I can by 
exhibiting a photograph of the spectra of those bodies. 

This is the characteristic line of potassium—a double 
line in the red. Then there is a diffused light in the 
middle, and here we have a blue or violet line near the 
most refrangible extremity, indicating potassium. Potas¬ 
sium is not distinguishable in such small quantities as 
some other metals. Here is the spectrum of rubidium, a 
metal which was discovered by means of this method of 
analysis. Bunsen was examining the water of the Durk- 
heim spring, and he found he had a double red line which 
he had not seen before, and some lines in the blue which 
he had also not seen before. These were the lines of sub¬ 
stances which he had not previously met with; and 
although in the original water only between three and 
four grains of the substances were present in a ton of 
water, yet, relying upon the accuracy of the indications 
which he had obtained in the spectrum, he procured a 
large quantity of the water, boiled it down, and succeeded 
in isolating these two bodies. One of them he called 
rubidium, from the occurrence of these red lines, and the 
other caesium, so named from the occurrence of two bright 
lines in blue. In addition to these, two other metals have 
also been discovered by the aid of the prism ; one of them 
—thallium—I have already mentioned, and you have seen 
the green line by the occurrence of which the metal was 
discovered by Mr. Crookes as he was examining a par¬ 
ticular substance, of which he possessed but a small 
quantity. The difficulty then was, first, to find out in 
what minerals it existed, and next to devise chemical 
means of obtaining it. These difficulties have been over¬ 
come, and it can now be procured in considerable quanti¬ 
ties. I have seen masses of it weighing 30 lbs. I have 
quite recently heard that carbonate of thallium has been 
introduced by M. Lamy into the preparation of glass, 
which is said to be superior to any hitherto used for optical 
purposes. 

The short remainder of the hour shall be devoted to the 
examination of the spectra of these metals, which were 
originally discovered by the aid of the spectra themselves. 
We will first project upon the screen that of cmsium. You 
will probably see several lines, but the characteristic lines 
are those two blue lines now visible, one of them consider¬ 
ably brighter than the other. These are the lines more 
particularly distinguishable at low temperatures. There 
are also a number of lines in the red. In showing you 
these bodies in the voltaic arc, I am working under con¬ 
siderable disadvantage, because, at so high a temperature, 
the spectra are much less simple than they are at lower 
temperatures. At high temperatures many of these bodies, 
as I have said, acquire the power of vibrating with diffe¬ 
rent degrees of Yelocity, in consequence of which additional 
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bands corresponding to these new velocities of vibration 
are developed at a high temperature, but they do not lose 
the power of vibrating with the definite velocities which 
they acquired at a lower temperature ; they therefore pre¬ 
serve the bands originally seen, as well as those produced 
by the intense heat applied. 

We will now throw upon the screen the rubidium spec¬ 
trum, using the chloride of the metal. In this case the 
chlorine is separated from the rubidium. If the spectrum 
is a good one, we shall have a double red line upon the 
less refrangible edge of the spectrum. Here is the rubidium 
line, accompanied by the paler bands in the blue. The 
double red line is the characteristic portion to which the 
body owes its name, from rubidus, dark red. This is very 
different from the spectrum of caesium, -where the blue 
lines were particularly prominent. The brightness of the 
blue lines in rubidium is not to be compared with that of 
the line in the red. 

I shall conclude by showing you one of the latest fruits 
of spectrum analysis—a substance characterised by two 
remarkable lines in the blue. The name of “indium” 
has been given to it, because it gives a light of an indigo- 
blue colour. These bands are at the violet end. Here is 
the spectrum of this body. I am indebted to an old friend, 
Professor Varrentrapp, for this sample of indium, who has 
sacrificed half his specimen in order that I might be 
enabled to show you these bands. It is a substance 
scarcely to be obtained, although in the Paris Exhibition 
there is a mass of upwards of a pound weight of it, but 
it is there at present in prison as an exhibit. 

BOYAL DUBLIN SOCIETY.* 

At the last evening meeting of the Boyal Dublin Society, 
Dr. Emerson Beynolds read a paper upon “ An Isomer of 
Sulphocyanogen.” If the new body which he has discovered 
proves, on investigation, to be really an isomer of the theo¬ 
retical radical, Scy, the communication will be one of the 
most important contributions received for some time in con¬ 
nexion with organic chemistry. The author, having referred 
to the fact of sulphocyanogen never having been isolated, 
dwelt at some length upon the different views that had 
been taken by workers with the subject, particularly as 
regards the composition of the sulphocyanides. These 
views maybe enumerated in a few words. 1. We have 
the radical theory. In this theory the existence of the 
salt-radical, CyS, is admitted, and we may look upon the 
ammonium salt as NH4,C2NS2. This molecular arrange¬ 
ment is the one that is generally accepted. 2. The com¬ 
position may be viewed as a sulphide of ammonium com¬ 
bined with sulphide of cyanogen, thus—NIL4S,C2NS. 
3. The body may be viewed as sulphuretted urea, or as a 
sulphocarbamide. The relation to urea is represented in 
the two following formulae : — 

C2N2H4S2 c2n2h4o2 
Hydrosulphocyanic acid. Urea. 

Gladstone (vide Watts’s Dictionary, vol. v. page 505) has 
also noticed that sulphocyanic acid, together with urea 
(carbamide), is formed by the action of sulphuretted 
hydrogen on ammonio-cupric fulminate. Dr. Beynolds 
referred to all these views, but stated that the first was the 
accepted one. 

Now, when sulphocyanide of ammonium is submitted 
to destructive distillation, it is split up, according to Liebig, 
into bisulphide of carbon, sulphuretted hydrogen, ammonia, 
and a residual substance, which that chemist has named 
melam. This latter substance is afterwards converted into 
hydromellone— 

8(NIi4,C2NS2) = 4CS2 + 8IIS + 5NII3 -f C12NnH9. 
Melam. 

Cl2NnH9 = 2NII0 + C12N9H3. 
Hydromellone. 

* Specially reported for the Chemical News by Charles It. C. Tick- 
borne, F.C.S., &c. 

When, in the presence of water, sulphocyanide of ammo¬ 
nium is submitted to the action of heat, Dr. Beynolds 
says that it gives 

NH4, CoNS2 4ITO = C2NS2H + NH40. 
V-Y~- 

Hydrosulphocyanic acid. 
But he finds that heat, in the absence of water, produces 

NH4,C2NS2=NH3 + H + C2NS2. 
Isomer. 

The latter is purified by recrystallisation. It is a very 
stable compound, which will bear a considerable tempera¬ 
ture without decomposition. The analysis gave figures 
that corresponded to C2NS2. 

The following compounds were described:— 
Bichloride of platinum gives a red crystalline precipi¬ 

tate, having the following composition—C2NS2PtCl2. It 
will be seen at once that this compound does not follow 
the type of the ammonium salt, but accords with the 
composition of urea. 

Nitrate of silver forms a compound, a direct combination 
of the salt with the isomer. 

There is also a mercurial salt, C2NS2,ITgCl2. 
The author said, in conclusion, that we might naturally 

expect to find an isomer of sulphocyanogen, as such 
changes seem to be a natural property of the cyanogen 
compounds. Thus, he gave as instances the three chlorides 
of cyanogen, and the paracyanogen procured on submitting 
cyanide of mercury to destructive distillation. 

As the author used the old notation, we do so in our 
report. 

QUEKETT MICBOSCOPICAL CLUB. 

Friday, May 24. 

Mr. Ernest Hart, President, in the Chair. 

The ordinary monthly meeting was held at University 
College. 

A paper was read by Mr. M. C. Cooke “ On Binocular 
Vision.” 

The President read a paper “ On the Minute Structure 
of the Iris and Ciliary Muscle,” in the course of which he 
demonstrated the structure and direction of the ciliary or 
accommodative muscle of the eye in man, ruminants, and 
birds, and showed that there are presented no circular or 
sphinctral fibres in the latter, and discredited their exist¬ 
ence in the former. The paper was illustrated with 
enlarged diagrams, and numerous injected specimens 
under the microscope. The meeting, which was fully 
attended, terminated with a conversazione. Ten members 
were elected. 

ACADEMY OE SCIENCES. 

May 27, 1867. 
M. L. D. Girard presented and described a new ball 
governor, giving perfect isochronism and acting instan¬ 
taneously upon the steam valve. He maintains the balls 
in any position by giving to the motor a constant velo¬ 
city, and also an angular velocity equally constant. He 
proves by calculation that the four-balled regulator, when 
in equilibrium, is isochronous ; that it does not follow 
the mathematical laws of the conical pendulum of Watt; 
that it can be applied without any change to all machines. 

M. Felix de Luca placed upon the table in the name of 
his brother Dominique de Luca, director of the oph¬ 
thalmic section of the “ incurable” hospital at Naples, a 
note “ On the Employment of Sulphate of Soda in the 
Treatment of Spots on the Cornea.” After having men¬ 
tioned the inefficacy, inconvenience, and at the same time 
the dangers of the known methods—laudanum, alcoholic 
or tannic liquids, &c.—he thinks that crystallised sul¬ 
phate of soda, by reason of the property it possesses of 
maintaining in solution the fibrine of the blood, can 
exercise a favourable action on spots in the cornea. In 
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the first experiments use was made of an aqueous solu¬ 
tion of sulphate of soda saturated in the cold; it was 
let fall drop by drop on the eyeball. The spots diminish 
in extent, but with an excessive slowness. For the solu¬ 
tion M. de Luca substitutes the sulphate reduced to a fine 
powder, which he lets fall by pinches on the eye twice a 
day, the head resting nearly horizontal. The salt is dis¬ 
solved by the humours of the eye, at the same time pro¬ 
ducing an agreeable sensation of cold. At the end of a 
few days the spots commence to disappear, and the patients, 
who could not see at all, distinguish the movements of 
the hands and fingers, and the blindness soon ceases. 

NOTICES OP BOOKS. 

Analysis, <5^., of Coal Qas. By Rev. W. R. Bowditch, 

M.A., F.C.S. London: E. and F. V. Spon, 16, Buck- 
lersbury. 1867. 

Nothing in the history of chemistry offers a parallel to the 
extraordinary series of results obtained by the close study 
of the products of the distillation of coal. The matter has 
been treated by almost every chemist of eminence, and an 
endless series of new products have enriched the philoso¬ 
pher, chemist, physician, economist, photographer, and 
dyer. No worthier or abler historian of coal gas, as regards 
its purification and use could well be found than Mr. 
Bowditch, who has, year after year, by his discoveries 
fairly earned the name of a public benefactor. The chemical 
reader will obtain^from Mr. Bowditch] facts not to be 
found elsewhere, and before unknown to him, and also a 
more forcible expression of fragmentary knowledge con¬ 
tained in scientific works, in which diffusion of matter is 
so often unavoidable, and whose only remedy is a com¬ 
pilation of this kind. The book is of necessity, as regards 
its mass, a compilation, but it is also a comparison of the 
author’s own results with those of other authors, whether 
antecedent or subsequent. 

Perhaps the greatest, ceitainly the most obvious, of 
the benefits for which we have to thank Mr. Bowditch, is 
the attention that he has [drawn to the effects arising from 
carburetting or naphtbalising gas. Indeed, if we mistake 
not, the spirit of the present work points to a division of 
labour—to operations necessary at the place of manufac¬ 
ture, not to be confused with others more expedient at the 
place of consumption—but a strong and forcible expression 
of this is wanting. On the question of carburetting gas, 
we find: “The large proportion of carbon in naph- 
thalin pointed it out as being fitted to yield much 
light with little heat, if it could be burnt. But only a 
short time ago it was the prevailing opinion among chemists 
that naphthalin could not be so burnt. At the instant of 
liberation it crystallises, and so clogs the pipe, being 
regarded by the manufacturer as a waste product only— 
and a very inconvenient one too. Experiment also proves 
that ordinary gas at common atmospheric pressures and 
temperatures has no power to combine with the crystal¬ 
lised naphthalin." With these facts in mind, Mr. Bowditch 
contrived an apparatus, which he fully describes, on the prin¬ 
ciple of using naphthalin when in an available state—i.e., 
not as a solid ; and this object is effected by the gas burner 
itself, which so by its own waste heat supplies to itself 
increased light—a simple device, but, as will be shown, of 
great practical application. Carbolen is ’used for the 
apparatus, a commercial general term for these heavy oils, 
differing so little from naphthalin that the latter, as being 
a definite chemical body, is taken as its type. A gallon 
of this, weighing 10 lbs., costing 2s. 6d., yields a light of 
14,000 candles. As a simple tabulated result we find— 

Naphthalin 
Gas 

Weight 

burnt. 

10 lbs. 
280 lbs. 

Light. 

14,000 candles 
14,000 ,, 

Cost. 
£ s. d. 
026 

117 4 

For equal weights the heating powers of gas and naph¬ 
thalin are as 12000 to 8786. But add to this fact 
one more important still—or rather the sister fact to 
it—viz., that all the carbon addedby the method gives light, 
and so lessens the amount of gas used. No unnecessary 
carbonic acid being formed from the marsh gas and car¬ 
bonic oxide unused (if not carburetted) for lighting pur¬ 
poses, the smaller quantity of carbonic acid, of course, as 
will be at once seen, is not so as a total result, but is so 
per unit of light, an excess of the material being thus 
avoided. 

The reader will grant also to the author his other two 
statements of minor importance—first, the greater steadi¬ 
ness of carburetted light; for “ highly carburetted gas can¬ 
not be burnt without burners of small aperture and under 
considerable pressure, without smoke and diminished light" 
—these are the very conditions of a steady light. The second 
point is thatby the light of carburetted gas we can distinguish 
colours with almost the same ease, distinctness, and accu¬ 
racy as by daylight—this as a result of quality, not of 
mere quantity of light. 

This also the chemist might expect; but he could not 
expect the following strange result:—“ In fact, the spec¬ 
trum of my light approaches the spectrum of sunlight 
more nearly than that of any other artificial light does." 
The materials used by the inventor of the apparatus are 
cymol and naphthalin—both very cheap and abundant. 
As regards the safety of these materials, “ they will not 
burn alone, but require the heating power of a combustible 
gas to sustain the combustion. When lighted matches, 
candles, &c., were plunged into the materials at ioo° C., 
the lights were extinguished as they would have been by 
immersion in water, and in no instance were the hydro¬ 
carbons ignited." The officers of insurance companies state 
that they are unacquainted with anything in use as an 
illuminant which is so safe. To conclude the question, 
Laurent has found that naphthalin thrown into a red-hot 
crucible volatilises undecomposed, and condenses in the 
air in snowy spangles. For our part we should 
like to know if any purification of the so-called 
carbolen is required for the separation of the sulphur 
which is taken up by naphthalin in very notable 
quantity, and what is the extra cost involved by such 
purification. If the crude oil is to be used, it would be 
necessary to purify from sulphur at the place of manu¬ 
facture ; otherwise, for the same amount of light, if the 
carbonic acid be less, the sulphurous acid will be more, 
and poisoning by the former is preferable to the same 
result by the latter, with less general destruction of pro¬ 
perty. 

We have followed Mr. Bow'ditch so fully in this portion 
of his work that we cannot treat other most interesting 
subjects at the same length. It is sufficient to say that 
the same comprehensivenessjand enthusiasm in the subject 
are features common to every chapter. A full history is 
given of M. Berthelot’s synthesis of acetylen, and the 
great chain of results hanging upon that discovery up to 
the time when the book went to press. One fact, stated in 
a very modest way, will doubtless be thought worthy of 
greater interest by insurance companies. We allude to 
the proved gnawing of gas-pipes by rats as a probablo 
explanation of sudden gas explosions, caused, of course, 
as it was formerly said, by carelessness in turning off the 
gas. A diagram of a pipe so injured is appended. An 
iron pipe it was ; but the dangers attending lead are of 
course much greater. 

Methods are given seriatim for tar-testing in coal 
gas. “ Some of the oils so dissolved from gas are of 
such a high boiling-point that they cannot be distilled, 
except at a temperature which softens Florence flaskst 
and their density is far greater than [that of ?J water." 
Kraut’s flame-test for ammonia in gas by combustion 
is quoted from the Chemical News, No. 31 i; also, 
Dr. Hofmann’s original demonstration of the inflamma 
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bility of ammonia. The author remarks:—“I must 
caution inexperienced manipulators against buying their 
test-papers. I have seen purchased turmeric paper, held 
in a full stream of scandalously ammoniacal gas for more 
than a minute, remain perfectly unaffected; whereas pro¬ 
perly made paper became red-brown in a single second. 
Managers and boards of directors have been so known to 
have been deceived.” 

As regards the difficulty of obtaining tri-ethy-phosphine 
for testing for bisulphide of carbon, it is remarked that it 
is not sold as an article of commerce, and only experienced 
chemists can make it. Mr. Bowditch has known 5l. to have 
been offered and refused for an ounce of this compound. It 
is therefore practically inapplicable as a test. This makes 
Mr. Bowditch’s own test for the same compound by 
solution in alcohol, and subsequent dilution by water, 
the more valuable. A figure of the necessary apparatus is 
given, with a full description. The author has also thrown 
much light upon sulphur generally in gas, founded upon 
the power (as our readers doubtless remember) of heated 
lime to act upon all the sulphur compounds in gas. Of 
course, the origin of such sulphur is not learnt thus. As 
regards sulphur testing, we come to some statements that 
will be of the greatest interest to chemists. “ I hare 
passed this sulphur compound into nitroprusside of 
sodium for some time, and have failed to have ob¬ 
tained any indication of the presence of a sulphide ; 
and yet lead paper has been coloured. I think I can 
name the compound, and, indeed, I have done so 
to friends in private; but as I am not prepared here to 
give proofs of the accuracy of the conjecture, I forbear.” 
Also, from steps in the process specified, the author con¬ 
tinues :—“ I therefore conclude that the blackening of the 
lead paper in the above case was not due to hydrosulpho- 
carbonic acid, but to some unknown or unsuspected com¬ 
pound.” 

Mr. Bowditch has found by experiment that when the test 
candle is thinned, either an increase or decrease of consump¬ 
tion may result—which is very satisfactory to us, for it 
serves to show that, apart from the clumsiness and inaccu¬ 
racy of expression involved by the use of the term “so 
many candles,” a positive radical evil attends their use. 
Arago by his photometer was on the more trustworthy 
track, and to his method, improved so as to be prac¬ 
tically worked, all experience tends to point. The author 
gives us the outline of a new and ingenious scheme for 
the improvement of the use of candles, which he calls 
“ the new photometric candle balance and elevator ; ” we 
hope, however, that he will turn his energies to the ques¬ 
tion of examining light by any refractive or polarising 
means, admitting of a concise expression of results. It 
will not be the first time that Mr. Bowditch will have 
rendered a useful original process useless by a subsequent 
and more perfect one. 

CONTEMPORARY SCIENTIFIC PRESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Zeitschrift des Architecten und Ingenieur- Vereins fur 
Hannover. No. 4. 1866. 

Yon Kaven “ On the Elasticity and Tensile Strength of 
Iron and Steel.”—Reder “ On the Action of the Atmosphere 
on Coal.”—F. Rziha “ On the Cost of Manufacturing 
Cement.” — Oppermann “ On Romain-Lavazid’s Glass 
Manufactory at la Villette, Paris;” “ On Guillaumet's 
Dye Works at Puteaux-sur-Seine.”—A. Wohler: “Re¬ 
sults of Experiments on the Relative Strength of Iron, Steel, 
and Copper.” 

Dingier's Polytechnisches Journal. No. 3, February, 1867. 

A. von Waltenhofen “ On the Electro-motive Force of 
certain Voltaic Batteries.”—R. Wagner “ On the Quanti¬ 
tative Estimation of Tannic Acid.”—A. Ott “ On Petro¬ 
leum as a Lubricant.”—F. Kick “ On a Cheap and Rapid 
Method of Preparing Lecture Diagrams.”—“ On Keep¬ 
ing Sodium in Paraffin Oil.” — “ On the Use of Glyce¬ 
rine in Gas Meters.” — “ On the Manufacture of Black 
Paraffin Candles.”—Kekule “ On a Simple Method of 
Transforming Nitrobenzol into Aniline.”—E. F. Richter 

“ On the Extraction of Fixed Oils by Bisulphide of Carbon.” 
— G. C. Wittstein “ On the Use of Poisonous Colours on 
Wearing Apparel.”—J. Oser “ On a Simple Method of 
Testing Flour.” 

No. 4,February.—A. Sciieurer-Kestner “ On Riviere's 
Method of Manufacturing Caustic Baryta.”—C. Scheibler : 

“ An Apparatus for ascertaining the Quantity of Carbonic 
Acid contained in the Gas used for removing the Lime from 
Beetroot Juice.”—H. Schulz “ On the Chemical Composi¬ 
tion and on some Physical Properties of different hinds of 
Animal Charcoal.”—H. Vohl “ On the Use of Peat for 
Preparing Lighting and Lubricating Materials, and for Pro- 
ducing Acetic Acid, Wood Naphtha, Ammoniacal Salts, §c.” 
—Baeyer “ On the Reduction of Aromatic Compounds by 
means of Zinc.” 

No. 5, March.—H. Wagner “ On the Extraction of 
Copper from Poor Ores in the Wet Way."—R. Wagner 

“ On the best Method of Preserving Sodium.”—Dangeville 

and Gautin “ On a Method of Discharging Aniline 
Colours." 

No. 6, March.—A. von Waltenhofen “ On a new 
Electro-magnetic Machine, and on the Useful Effect and Cost 
of such Machines.”—C. Puscher “ On a Method of Pre¬ 
paring Gelatine from Glue;” “ On the Preparation of the 
new Mother-of-Pearl Paper;” “ On Landscapes in Glass, a 
new Fancy Article;” “ A Cement for attaching Brass to 
Glass.”—R, Linner “ On the Use of Movable Tubs as Re¬ 
ceptacles forExcrementitious Matters at Gratz.”—W. Stein: 

“ A Method of ascertaining the Presence of Free Alkalies in 
Soap and Alkaline Salts.”— C. Feldmann : “ A Bottle¬ 
brush made of Cane-strips.”—T. Wimmbl “ On the Adulte¬ 
ration of Japanese Wax.” 

Journal fiirpraktische Chemie. March 7, 1867. 
C. G. Lautsch “ On the Saturating Capacity of Periodic 

Acid.”—F. W. Fernlunds On the same subject.—R. Her¬ 

mann “ On the Composition of Rutile from the Ilmen Moun¬ 
tains.”—E. von Sommaruga “ On the Equivalents of 
Cobalt and Nickel.”—M. Delafontaine “ On the Oxides 
of Niobium.”—P. T. Cleve and A. E. Nordenskjold “ On 
the Hydrated Silicates of Iron.”—C. Birnbaum “On the 
Action of Sidphurous Acid on Hydrated Oxide of Platinum.” 
—L. J. Ingelstrom : “ An Analysis of some new Sicedish 
Minerals.” 

Le Technologiste. April, 1867. 
T. Becker “ On the Method in Use at Stassfurt for Esti¬ 

mating Potash as a Tartrate.”—C. Giseke “ On the Detec¬ 
tion of Free Sulphuric Acid in Sulphate of Alumina.”— 
Coignet “ On a Solvent of Indigo and Cochineal.”—L. 
Walkhoff “ On a Self-acting Apparatus for Drying Animal 
Charcoal.”—Muth “ On a Method of Purifying Naphtha¬ 
line.” 

NOTICES OF PATENTS. 

2110. Treating Fatty and Oily Matters. G. Payne, 

Battersea. August 16, 18 66. 
An increased quantity of fatty acids is thus obtained. 
After the breaking up of any fat into its acid, and gly¬ 
cerine as its base, by sulphuric acid, as a further treatment 
the fatty acid is combined with an inorganic base (as 
litharge or potash), and then, by a stronger acid, the fatty 
acid is again liberated and may be distilled off. 
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[ 2101. Steel and Iron Manufacture. J. Cameron, Mount 
Pleasant, Barrow-in-Furness. August 15, 1866. 

The Bessemer process is modified by the use of lime, 
calcic, barytic, sodic, potassic, and ferric carbonates ; with 
other iron ores, fluor spar and salt, as fluxes. 

2083. Production of Green Colouring Matter for Dyeing and 
Printing Textile Fabrics and Yarns. J. A. Wanklyn, 

City, London, and A. Paraf, Manchester. August 14, 
1866.—Not proceeded with. 

Equal weights of rosaniline and an alcohol or suitable 
solvent are taken, with ethylic or isopropylic iodide (or 
other replacer of hydrogen), and are subjected to a tem¬ 
perature 230° Falir. for three hours under pressure. The 
solution of sodic carbonate (one percentage strength) is 
added to the product in the proportion of four times its 
weight. There results a green dye in solution, and violet 
dye as a precipitate. This latter is converted by soda ley 
into a nearly colourless base, with violet salts. The base 
is powdered again, heated to 230° Fahr., and treated as 
before, more green solution resulting, and so on for two or 
three times until all is converted into the green dye. 

2115. Use and Application of an Inorganic Glyceric Ether. 
A. Paraf, Manchester. Dated August 17, 1866. 

Depends on the formation of a neutral arsenite which is of 
value in madder dyeing. Arsenious acid of commerce is 
dissolved in an equal weight of glycerine. This so-called 
arsenious glycerine ether, with residual arsenic dissolved 
in glycerine, easily decomposes in presence of steam, 
leaving the insoluble arsenious acid. 1 lb. of the ether 
mixed with 2 oz. of any crystallised aniline colour is 
dissolved in starch solution; steaming for about half an 
hour deposits the acid, and fixes the colouring matter in a 
printed textile fabric. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. C. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

133. W. Weldon, Park Villa, West Hill, Highgate, 
Middlesex, “ Improvements in the manufacture of chlorine, 
and in the production of artificial oxides of manganese for 
employment both in that and other manufactures.”—Peti¬ 
tion recorded January 18, 1867. 

284. J. Buhrer, Munich, Bavaria, and A. P. Price, 
Lincoln’s Inn Fields, Middlesex, “ Improvements in 
effecting the distillation of coal, shale, w'ood, peat, and 
other bituminous or carbonaceous substances.”—February 
1, 1867. 

1122. J. Hargreaves, Appleton-within-Widnes, Lanca¬ 
shire, “ Improvements in the manufacture of steel and 
soft iron from cast iron.”—April 16, 1867. 

1356. C. D. Abel, Southampton Buildings, Chancery 
Lane, “A new or improved method and apparatus for 
converting the gaseous products of combustion into com¬ 
bustible gases.”—A communication from N. Lebedeff, St. 
Petersburg, Russia.—May 8, 1867. 

1382. G. McKenzie, Glasgow, N. B., “ Improvements 
in the manufacture of illuminating gas.”—May 10, 1867. 

Notices to Proceed. 

39. B. Biggs, Laurence Pountney Hill, London, “Im¬ 
provements in and applicable to candles.”—Petition 
recorded January 7, 1867. 

87. W. G. Blagden, Hackney Wick, Middlesex, “ An 
improved method of separating silver from lead.”—A 
communication from F. Marquez-MiUan, Rue Liandier, 
Marseilles.—January 14, 1867. 

119. E. Silvern, Halle, Prussia, “An improved mode 
of, and apparatus for, purifying the impure waters emana¬ 
ting from sugar factories and other industrial establishments, 

applicable also to the purification of sewage water.”— 
January 17, 1867. 

605. S. Newington, Ticehurst, Sussex, “An improved 
compound for destroying insects and preventing and check¬ 
ing blight in plants.”—March 4, 1867. 

CORRESPONDENT CE. 

Edible Earths. 

To the Editor of the Chemical News. 
Sir,—I notice in a recent number of your journal a para¬ 
graph containing the analysis of a species of clay eaten by 
the natives of Borneo, and where it is asserted that “no 
other analyses of any substances used as such have been 
made, or at least published.” 

Perhaps you will allow me to state that Vauquelin for¬ 
merly analysed the clay eaten by the Ottomacs (Humboldt, 
“ Ansichten der Natur ”), and that an analysis by Dr. 
Trail of an earth used as an aliment is given in one of my 
works (“ Utilisation of Minute Life ”), where the results of 
another analysis by Liebig are also alluded to. Finally, I 
beg to subjoin my own analysis, made in 1865, of the earth 
which is extensively mixed with flour in Lmea Lapmark 
in periods of scarcity : — 

Water and organic matter • . 15-0 
Silica .... • . 8o*o 
Sand • . 0*9 
Alumina and oxide of iron • 3*5 
Carbonate of lime • . o*6 

100*0 
I am, &c. T. L. Piiifson, Ph.D. 

London, May 26. 

Transparency of Red-hot Metals. 

To the Editor of the Chemical News. 

Sir, —In reference to the above subject, I may state that 
platinum, at least, appears to me transparent when it is 
at a strong white heat. If some carbonate of sodium is 
fused in a thin crucible, and then raised to a very high 
temperature, on shaking the crucible the motion of the 
fused salt may be discerned through the sides of the 
crucible. I am, &c. W. B. G. 

Liverpool, June 3. 

[This is more probably due to the fact that the platinum 

cools more rapidly where not in contact with the fused 

salt than it does where the salt touches it.—Ed. C. N. 

To the Editor of the Chemical News. 

Sir,—As to the transparency of some metals at bright 
red heat, workers in metals know it pretty well. 
Molten copper poured out of a ladle in a thick stream is as 
transparent as glass. I was acquainted many years ago, 
while at Utrecht University, with a gentleman residing 
there, who was the owner of an extensive establishment 
for rolling copper, &c. ; the quantity of metal usually 
molten down at once exceeded ten tons in weight, and the 
workmen, among other tests about the proper degree of 
purity of the metal (t. e. freedom from suboxide), used to 
pour out 100 kilos, in a stream, the thickness of which was 
fully from 1 to 17 centimetre, and was as perfectly 
transparent as glass, with a slight bluish hue. Copper in 
bars heated for forging is the same ; iron and platinum far 
more so ; while gold o*7 centimetre thick presents the 
same property ; silver does not become transparent. 

I am, &c. Dr. Adriani. 

[We still think these alleged facts require verification by 

scientific men accustomed to exact observation.—Ed. 

C\ IV.] 



Chemical News, > 

June 7, 1867. J Correspondence. 

Science and Art. 

To the Editor of the Chemical News. 

Sir,—Your correspondent “ F.It.S,” wants to know the 
Brompton meaning of the word “ Science.” A good many 
would like to know the exact sense in which “Art” is 
there used. “F.R.S.” and the majority of the public 
appear to associate it only with painting, sculpture, &c. But 
from the mysterious addition of a final s, which has lately 
taken place (e.g. Albert Hall of Science and Arts), I suspect 
that the term is now intended to mean the useful and manu¬ 
facturing arts. No one can deny that the word Science is 
properly associated with the Art of dyeing and calico- 
printing, the Society for the Encouragement of A?-ts, 
Manufactures, and Commerce, or the Dictionary of Arts, 
Manufactures, and Mines ; but remove the final s in the 
last two instances, and the meaning becomes totally 
different. 

Whatever may have been its original derivation and 
meaning, the word Art at present refers to two distinct 
functions. In one sense “ Science and Art” is an incon¬ 
gruity, in the other sense it is a legitimate combination. 

I am, &c. Puzzled. 

Mnemonic Nomenclature. 

To the Editor of the Chemical News. 

Sir,—Permit me to rectify a statement made by a corre¬ 
spondent on page 200, No. 285 of the Chemical News. 

Gmelin did not publish any new plan for a chemical 
nomenclature in the year 1827. At that time Laurent 
was still at school, and Dumas had not yet made the dis¬ 
coveries on which the doctrine of substitution was based. 
However, in the next “generation” (1848) a chapter 
on that subject appeared for the first time in the fourth 
edition of Gmelin’s “Handbook of .Chemistry.” In the 
English translation of that work, this chapter, entitled 
“ Suggestions for a New Chemical Nomenclature, particu¬ 
larly for Organic Compounds,” occupies just four pages 
(vol. vii. pp. 149—153)* The article, by its allusions to 
recently discovered compounds and new chemical reac¬ 
tions, bears internal evidence that it was written imme¬ 
diately prior to its publication in 1848. Long anterior to 
this date I had conceived the idea which was the germ of 
my own scheme. In 1850 I extended the system of 
counting so as to express the highest combinations. My 
first promulgation can be proved by the following state¬ 
ments by well-known scientists : — 

“ On consulting my diary I find that the first time you 
mentioned your new chemical nomenclature to me, in 
which you proposed to use vowels as numerals, and to 
distinguish the non-metallic elements by different conso¬ 
nant terminals, was on Saturday, May 13, 1848. 

This is no occasion on which to offer a criticism of your 
nomenclature, but I cannot refrain from adding my 
testimony to its wonderful adaptation to the simplest ex¬ 
pression of the most complex chemical compounds. 

“ Charles A. Joy, 
“ Professor of Chemistry in Columbia College 

and in the School of Mines, New York.” 
“ Eor several years preceding 1846 Professor S. D. 

Tillman and I resided in the same town. I well remember 
his plan, then and there made, of a new chemical nomen¬ 
clature, in which the name of a compound denoted its 
exact component parts. The number of equivalents was 
expressed by a vowel immediately preceding the last letter 
(m) in the names of all metals, as well as before the different 
consonants expressing non-metallic elements. 

“ Edward Bayard, M.D. 
“No. 6, West Fourteenth Street, New York.” 
The question of priority of conception will be deemed 

of minor importance by those who have carefully ex¬ 
amined what has been done by Gmelin and by me. That 
Gmelin did not “fully elaborate” his scheme is evident 
from his own. admissions. In the chapter alluded to 

291 
- — 

(page 151, Watts’s Translation, 1852) he says: “In 
working out -the details of this nomenclature it would 
doubtless be found that many additions and cor¬ 
rections were necessary. .... In a nomen¬ 
clature for organic compounds something more is 
required than the names of elements and the expression 
of their numbers by vowels.” This author gave new 
names to all the elements, yet failed to express any but 
the simplest facts of combination. After devising a very 
defective numerical system, in which the value of vowels 
depended on their position, he was compelled to coin new 
words for each nucleus having no reference to their com¬ 
position, thus virtually abandoning the vowel plan. By 
scrutinising Gmelin’s method any one who comprehends 
the requirements of a complete nomenclature will be 
convinced that the scheme cannot be used as a substitute 
for the notation. Similar objections may be made to 
Mansfield’s method (see “ Theory of Salts,” London, 
1865). This author shows that, the use of the five vowels 
as numerals was of English origin, and was employed, 
although not in connexion with chemistry, in Dr. It. Gray’s 
“ Memoria Technica ” (new edition, Oxford, 1831). 

I claim for my scheme, which is adapted to Gerhardt’s 
unitary system, and may properly be called “ the unitary 
nomenclature,” as its chief merit, simplicity of construc¬ 
tion. Accepting the old names of the elements, I have so 
modified them that each begins with its old symbol, and 
ends with its new; the latter so generally correspond with 
the former that only seven new characters are introduced. 
With these materials and a more perfect numerical method 
than that employed by Gmelin, I have succeeded in repre¬ 
senting, by a combination of letters and syllables, bodies 
of the most intricate structure. For the first time, sys¬ 
tematic terms have been applied to radicals, so-called 
residues, and their numerous combinations. Every hydro¬ 
carbon has an appropriate symbolic appellation, and not 
only polymers but isomers have distinctive names. The 
only paper which I have yet published on the subject 
contains word-formulae for more than seven thousand com¬ 
pounds. 

Although the unitary nomenclature is commensurate 
with all possible atomic combinations, I do not claim 
that the new names would be preferable to a portion of the 
corresponding names now employed, nor do I entertain 
the hope that any part of the new scheme will be adopted 
until combinations of terms on the old plan become too 
cumbersome for common use. 

I am, &c. Samuel D. Tillman. 
American Institute, New York, May 11, 1867. 

Manufacture of Sulphuric Acid. 

To the Editor of the Chemical News. 

Sir,—In answer to the queries of “T. G. II,, Lisbon,” I beg 
to offer the following remarks :— 

When pyrites is burnt, a considerably less quantity of 
sulphuric acid can be made with a given quantity of 
chamber space than when pure sulphur is employed, 
owing to the consumption of additional air in order to 
oxidise the iron, &c., in the pyrites ; the nitrogen of the 
extra air thus employed occupies a portion of the chamber 
space, and thus renders the chamber relatively smaller. 
Also, to overcome the effect of the dilution of the gases, 
additional nitre must be employed. The quantity of 
sulphur which can be economically burnt with a given 
quantity of chamber space depends much on the mode 
adopted in working the chambers, on the size of condensing 
towers, &c., used. Usually there is a greater waste of 
sulphur when only one or two chambers are used than 
when several are worked together, arranged as “ working ” 
and “receiving” chambers. In Itichardson and Watts's 
“ Technological Dictionary,” i. iii. p. 80, about 3000 
cubic feet to 112 lbs. of sulphur per diem is given as an 
ordinary average quantity. This represents 1*672 cubic 
metre per kilogramme of sulphur per diem. 
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I am, however, acquainted with instances where a much 
larger proportion of sulphur has been regularly consumed 
than this. Thus, a single chamber, furnished with a coke 
condensing tower, burnt regularly i kilog. of sulphur (in 
the shape of pyrites, containing about 48 per cent, of 
sulphur) per diem to 1*047 cubic metre of chamber space ; 
and at one time, when the manufacture was pushed to the 
utmost, only 0*726 cubic metres were allowed. 

Several chambers worked together, on the English 
system, and furnished with good coke towers, averaged 
i’o8o cubic metre per kilog. of sulphur (as pyrites) per 
diem. 

Allowing 1*200 cubic metre per kilogramme of pure 
sulphur per diem (representing about 2*1 kilos, of Huelva 
pyrites), a chamber of 29,000 cubic feet (English), or 821 
cubic metres, should consume about 1437 kilogs. of Huelva 
pyrites daily. A kiln of the undermentioned dimensions 
will allow about 350 kilogs. of such pyrites per diem to be 
properly burnt. A larger quantity of pyrites may be 
passed through the kiln, but the burnt pyrites will fre¬ 
quently contain a considerable amount of unburnt sulphur. 
From 2 to 3 per cent, of sulphur is always left in the 
pyrites, so that four kilns of these dimensions would about 
suffice for the above chamber. 

A convenient form of burner for Huelva pyrites is one 
measuring about 1*3 to 1*4 metre square at the level of the 
bottom of the charging door ([i.e., at the top of the mass of 
burning pyrites), and about i*o to i*i metre square at the 
level of the bars ; between these levels a vertical distance 
of o*6 to 0*7 metre is allowed. If deeper kilns be used, 
fluxing of the ore becomes a very probable occurrence. 
Larger or jsmaller kilns, with about the same relative 
areas, may be used. 

A cast-iron pipe •would, I think, be preferable to an 
earthenware one for conducting away the gases to the 
chamber, both on account of durability and the cooling of 
the gases. "When pyrites is burnt, a thick sublimate is 
oftenformedin the pipe, materially diminishing its capacity. 
A tube of 0*5 metre internal diameter would suffice for 
the above kilns and chamber ; but a larger one would be 
desirable, on account of this tendency to being blocked up. 

A pipe of twenty-one metres length will hardly prevent 
fine dust of ferric oxide, &c., from being carried over into 
the chamber. Eor ordinary uses the presence of a little 
ferric sulphate, &c., in the acid produced is immaterial; 
but where concentrated acid is manufactured the presence 
of such bodies will often injuriously affect its sale. Arsenic 
is almost invariably present in acid made from pyrites. I 
am acquainted with an instance where the manufacture of 
sulphuric acid (rectified) from pyrites was given up, solely* 
on account of the impossibility of selling the impure acid 
thus produced. It is, however, quite possible to obtain a 
colourless acid at 66° Baume from Huelva pyrites. 

Should “T. G. H.” desire any further information, 
plans of burners, &c., I shall be happy* to communicate 
with him. I am, &c. 

Charles It. Wright, B.Sc. 
St. Thomas’s Hospital, Surrey, S., June 4. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Benzol ami Phenol, Sulplio~clerivatives of, 
(C = i2).—A. Kekul6. Vogt's benzylmercaptan may be 
prepared by substituting sulphur for oxygen in phenol. 
Phosphoric sulphide and phenol are heated together in a 
retort, and the mixture distilled. The principal product 
of the reaction is thiophenol C6H5SH, identical with the 
benzylmercaptan of Vogt, obtained by the action of zinc 
and sulphuric acid on benzolsu-lphochloride. The other 
bodies formed are benzol, sulphide of benzol, and liquids 
of a high boiling point, probably phenylethers of sulpho- 
phosphoric acid. The sulphide of benzol thus obtained 

has been found identical with the sulphide obtained by 
Stenhouse from sodic benzolsulphate. The substance 
produced by oxidising sulphide of benzol, and called by 
this chemist sulphobenzolen, the author declares to be 
identical with sulphoxide of benzol. 

Benzylmercaptan may be converted into sulphide of 
benzol by exposing one of its metal compounds to dry dis¬ 
tillation. The decomposition takes place according to the 
following equation :— 

2(C6H5SM) = (C6H5)2S + M2S. 

Experiments in progress seem to show that thiophenol 
may be converted into benzol by losing its sulphur, or 
into phenol by exchanging it for oxygen. -— (Zeitschr. 
Chem.t N.F., iii. 193.) 

Thiacctic Acid from Acetic acid I9lienol(C = 12). 
—A. Kekule. Phenol is still very generally believed to 
be in every* respect analogous to the monatomic alcohols. 
It may now, however, be taken as certain that the so- 
called phenylic chloride, iodide, &c., are identical with 
the corresponding substitution compounds of benzol, and 
that the phenyl therein is incapable of being transferred 
to other compounds. According to the old view, acetic 
acid phenol acted upon by potassic sulphhydrate ought to 
give potassic acetate and thiophenol *.— 

^6^5 1 q K ) g _ C6H511 g C2H30 1 q 
C2H30 / u + H / b - H / b + K ) U 

C2H,0 
K 

The reaction, however, takes place in a different manner ; 
phenol is formed and potassic thiacetate : — 

c6h5 
c2h3o 

} o + ^ I s = J o + c A° J s 

Showing that it is not phenyl and the metal of the sulph¬ 
hydrate which exchange their places, but hydrogen and 
acetyl, and that acetic acid phenol should not be viewed 
as phenylic acetate, but rather as acetylic pnenylate.— 
(Zeitschr. Chem., N.F., iii. 196.) 

JPiienol, Sulplioacids of (C— 12).—A. Kekule. 
The author considers the so-called phenylsulphuric acid 
to be a sulphoacid, containing a residue of sulphuric acid 
in a similar manner as nitro compounds contain a residue 
of nitric acid. He gives it the formula 

ATT | OH 0 A {s 

in place of the old one, 

S"°2 1 O 
H) u 

C6H 
S"0 :}° 

Hj O. 

The action of sulphuric acid on phenol, however, gives 
rise to the formation of two isomeric bodies—phenolpara- 
sulphuric acid and phenolmetasulphuric acid. The salts 
of the first being less soluble in water than those of the 
latter, their separation is easily accomplished by fractional 
cry*stallisation. If the phenolsulphuric acids still contain 
their original hydroxyl, as is assumed here, the hydrogen 
of the latter will be replaceable by an alcohol radical, with¬ 
out thereby causing a change in the general character of 
the sulphoacid. If methyl be introduced, sulphoacids 
will be formed, identical in composition with the acid 
obtained from anisol with sulphuric acid. 

This substitution is effected by heating phenolpara- (or 
meta-) sulphuric acid with potassic hydrate, alcohol, and 
the iodide of the desired alcohol radical in sealed tubes. 

The potassic salts of the phenolmeta- and phenolpara- 
sulphuric acid thus obtained resemble each other so closely 
that it is difficult to say to which of them the correspond¬ 
ing anisol compound belongs ; but it is believed that there 
also exist two isomeric anisolsulphuric acids. The author 
also is of opinion that the action of sulphuric acid on 
aromatic compounds nearly always gives rise to substitu¬ 
tion compounds.— {Zeitschr. Chem., N. F., iii. 197.) 
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Monoclilorplieuyl (C=i2).—Ed. Dubois has suc¬ 
ceeded in obtaining monochlorphenol by passing a slow 
current of chlorine through cooled phenol. 500 grms. of 
phenol were taken, and the action of chlorine continued 
for twelve hours. On distillation, the portion going over 
between 212® and 2250 C. was collected separately and 
rectified. He finds the compound thus prepared identical 
with the monochlorphenol obtained by the action of sul- 
phurylchloride on phenol. Nitric acid converts it into 
dinitromonochlorphenol. Griess has obtained this body 
by treating phenol first with chlorine, and then, without 
previous purification of the chloro-compound, with nitric 
acid. The author believes he has observed differences 
between his compound and that of Griess, and it would, 
therefore, appear probable that in the latter chemist’s case 
first di- or trichlorphenol was formed (vide Ann. Chem, 
Pharm. cxx. 286), which afterwards exchanged a portion 
of the chlorine against nitryl.— {Zeitschr. Chem., N. E., 
iii. 205.) 

Aluminic Sulphates, Sasic (0 = 8).—H. Debray. 
Zinc in contact with platinum (or lead) is readily acted 
upon by a hot solution of alum. A precipitate is formed 
of the composition of Lowigit: 

K0S03+3(A1203,S03) + 9H0, 

which is almost insoluble in strong chlorhydric or nitric 
acid, but attacked by sulphuric acid. Heated to low 
redness it loses nearly all its water; at a still higher tem¬ 
perature it decomposes into alumina and potassic sulphate. 
Finally powdered calcic carbonate digested in the cold 
with a solution of alum in excess forms a salt, readily 
soluble in dilute acids. Its composition is 

4A1203,3S03 -4- 36HO 

A solution of aluminic sulphate in excess, boiled with zinc 
or platinum, forms a precipitate soluble in dilute acids; 
dried at 100° C., its composition is SA1203,3S03 + 20HO. 
•—(Bull. Soc. Chem. 7, 9.) 

Nitrotoluol.—A. Kekule, in a previous communi¬ 
cation (vide Chemical News, No. 386), confirmed 
Jaworsky’s statement, that the crystalline nitrotoluol is 
the pure compound, and the liquid not an isomeric modi¬ 
fication of it, but simply a mixture of the pure with some 
other bodies. He now publishes some experiments he 
made with both the solid and the liquid nitrotoluol. If 
ordinary nitrotoluol is distilled, the greater portion goes 
over between 220° and 2250 C.; the fraction distilling 
above 2330 soon solidifies. The latter is purified by 
repeated distillation and crystallisation from alcohol or 
ether. The nitrotoluol thus prepared boils at 2370 C., 
and crystallises readily. Nitric and sulphuric acid convert 
it into dinitrotoluol. On oxidation with potassic bi¬ 
chromate and sulphuric acid, paranitrobenzoic acid (nitro- 
dracylic acid) is formed ; the oxidation proceeds more 
readily than it does with ordinary nitrotoluol, and a 
better result is attained, both as regards quantity and 
quality. Toluol prepared from toluolsulphuric acid 
yields by careful treatment a nitro compound which after 
the first distillation solidifies to a great extent. From 
the facts—1st, that on liquid nitrotoluol being reduced 
with tin and chlorhydric acid, no hydrocarbon is observed 
to be given off with the vapours of water ; 2ndly, that 
the toluidine prepared from liquid nitrototuol contains 
aniline ; and 3rdly, that a mixture of pure nitrotoluol 
and nitrobenzol on distillation behaves in a very similar 
manner to ordinary nitrotoluol—the author believes that 
the liquid state of ordinary nitrotoluol is due solely to an 
admixture of nitrobenzol. As to the source of this 
benzol in those cases where it was not originally present 
in the toluol, the author thinks it possible that under 
favourable conditions nitric acid acting on toluol (methyl- 
benzol) might destroy the methyl, and, substituting nitryl, 
form nitrobenzol.— (Zeitschr. Chem., N. F., iii. 225.) 

MISCELLANEOUS. 

Action of Cliarcoal in Removing’ Organic 
Matter from Water. —*• Mr. Edward Byrne has 
examined how far the statements generally made with 
regard to the action of charcoal in purifying water might 
be depended on. Nearly five pounds of new and freshly 
burned animal charcoal, of the degree of fineness used in 
sugar refineries, were packed in an ordinary stoneware 
filter. The water employed contained, in the gallon, 
organic matter, io’8o grains; inorganic matter, 88'30 
grains. The hardness, before boiling, was found to be 
50’500, and after, 3 3 0 ; and the oxygen required to oxidise 
the organic matter contained in one gallon amounted to 
o‘on6 grain. Several gallons of the water were allowed 
to percolate slowly through this charcoal, and, upon 
examination afterwards, it was found that, of the inorganic 
matter, $z'6o grains were removed from the first gallon, 
but from each succeeding gallon less and less, so that, 
from the twelfth gallon that passed through the charcoal, 
only 8‘8o grains of inorganic matter were removed. Of 
the organic matter, 4/80 grains were removed from the 
first gallon; but, with a gradual decrease, the charcoal 
ceased to remove any after the sixth gallon. In fact, 
immediately afterwards, it commenced to give back a por¬ 
tion of the organic matter removed in the first instance, 
the quantity returned to the twelfth gallon amounting 
to 1'55 grain. Thus, of the 13’54 grains of organic 
matter removed by the charcoal from the first six gallons 
of water, as much as 4^98 grains were given back to the 
next six gallons, from which the author concluded that, 
had this set of experiments been carried a little further, 
all the organic matter removed at first by the charcoal 
would have been given back again. The author, in con¬ 
clusion, gave it as his opinion that, by chemical agency, 
bad water could be purified to a very limited extent only. 

[Mr. Byrne has overlooked the important fact that the 

efficacy of charcoal as a filtering agent for the removal of 
organic matter does not depend upon mechanical absorp¬ 
tion, but upon oxidation ; and from his drawing no distinc¬ 

tion between the removal, by charcoal, of the inorganic and 
the organic impurities of the water, it would seem as if he 

were ignorant of this property. A few ounces of char¬ 
coal, used properly, will oxidise a pound or more of 
organic matter. Charcoal has not fair play in a filter 
unless it is occasionally allowed an opportunity of absorbing 
atmospheric oxygen.—Ed. C. N.] 

Composition and Quality of tlie Metropolitan 

Waters in May, 1802.—The following are the 
Returns of the Metropolitan Association of Medical 
Officers of Health : — 

Names of Water Companies. 

2 a 
O (D 
40 

* 

0 
Sot 
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Hardness. 
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0 * cl) 
H Ph 

® £ 
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O w 
Before 

boiling. 
After 

boiling. 

Thames Water Companies. Grains. Grns. Grains. Degs. Degs. 
Grand Junction . 21 ’17 1 -oo o-68 I2‘0 43 
West Middlesex . i9-oo 0-45 0-40 113 33 
Southwark & Vauxliall 070 0-46 I2’0 4-0 
Chelsea. 20’8j 075 0-69 120 4'° 
Lambeth .... 2077 0-50 0-64 12-0 40 

Other Companies. 
Kent. 26-62 0*20 o’i8 IS’O 80 
New River .... 1680 030 Oil II’O 4-0 
East London 1874 031 °’19 no 4-0 

* The loss by ignition represents a variety of volatile matters, as 
well as organic matter, as ammoniacal salts, moisture, and the vola¬ 
tile constituents of nitrates and nitrites. 

t The oxidisable organic matter is determined by a standard solu¬ 
tion of permanganate of potash, the available oxygen of which is to 
the organic matter as 1 is to 8 ; and the results are controlled by the 
examination of the colour of the water when seen through a glass 
tube two feet in length and two inches in diameter. 

Hy. Letheby, M.B. 
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J»eatla of PeJowie.—We have to announce the death 
of one of the best and most celebrated French chemists, 
M. Pelouze, Master of the Mint in Paris, which took place 
on the 31st nit. The previous day he had been attacked 
by heart dropsy, and he expressed an urgent desire once 
more to breathe the pure air of the heights of Bellevue (near 
Meudon). No sooner was he in the carriage than a faintness 
came over him, from which he recovered with much diffi¬ 
culty. His family yielded to his wish by taking him to the 
desired spot, where he arrived in the evening only to 
die on the following morning at 7. Since the sudden 
death of his excellent and distinguished wife he pined 
away, notwithstanding the affectionate attentions paid him 
by his son and three daughters. He was born at Yalonges 
in the department of the Manche in 1807, and was, at his 
first outset of life, a simple laboratory student. He bec ame 
successively Professor at the Polytechnic School, Professor 
at the French College, Member of the Academy of Sciences, 
Verifier of the Mint Assays, Member of the Municipal 
Council of Paris, Director of the St. Gobain Glass Works, 
and, lastly, President of the Commission of the Mint, the 
highest post that a practical chemist can aspire to. M. 
Pelouze died with resignation, and in the faith of a 
Christian. He was buried at Montmartre Cemetery, in 
the family tomb, the corpse being followed by an immense 
cortege, composed of all the 6lite of society, the principal 
members of the Academy, six carriages of the Municipal 
Council, and the National Guardin full uniform. M. Fremy, 
the distinguished chemist of the Conservatoire des Arts et 
Metiers, delivered the usual funeral oration. 

.Action of ILiglit on Oalovoform.—The chloro¬ 
form used for the experiments had a specific gravity of 
1*492 at 70° F., was absolutely free from acid reaction, and 
imparted no coloration whatever to sulphuric acid. The 
diluted chloroform wras made of eight ounces of the former, 
by the addition of one fiuidrachm of strong alcohol. The 
bottles used for the occasion were made of flint glass, of 
uniform size and shape, and filled alike. The experiments 
lasted one week during the hot days in August. It was 
concluded from these experiments:—1. That in order to 
preserve pure chloroform of specific gravity 1 '49, it should 
be kept totally excluded from the light. 2. That to keep 
chloroform in the daylight, it should be reduced in specific 
gravity by the addition of about two fluidrachms of 95 
per cent, alcohol to one avoirdupois pound of chloroform, 
sp. gr. 1*492. During the repetition of some of these 
experiments, attention was drawn to the presence of 
moisture in some of the bottles, and it was determined to 
try its effects on chloroform ; accordingly, chloroform of 
1*492, dried by standing over chloride of calcium, was 
kept in absolutely dry bottles, and in bottles slightly 
moist, and both kinds exposed to diffused daylight and 
direct sunlight. The bottle containing the moisture always 
showed the presence of free chlorine much sooner than the 
dry one, though the entire absence of moisture would not 
be sufficient to preserve the chloroform unaltered. But, if 
the chloroform had been reduced in specific gravity to 1 *475 
or less, the presence of several drops of water in the bottle 
would not induce the liberation of chlorine after an 
exposure of two weeks to the direct sunlight. For medi¬ 
cinal purposes—that is, for inhalation—this amount of 
alcohol would be unobjectionable, since it amounts in one 
fluidou'nce only to about forty drops.—J. M. Maisch, 
Proc. Am. Pharm. Assoc. 

NOTES AND QUERIES. 

ir,—I wisli to know in what form caseine is sold in Man¬ 
chester, of whom it can be procured in quantity there or elsewhere, 
and at what prise?—J. E, 

Carbon Biscuits,—Sir,—Can any of your readers kindly supply me 
with a recipe for making “ carbon biscuits; ” also where they are to 
he procured ?—Sheer. 

Dyeing Fancy Leather.—Sir,—I should be glad if you could inform 
jne where I can purchase a work on dyeing and dressing fancy lea- 
ithersj &c., and similar articles.—E. Church, 

Repairing Looking-glass.—Sir,—I have a large looking-glass, with a 
patch of silvering about as large as a shilling rubbed oil’ in the centre. 
Can I mend it? I am acquainted with the mode of making looking- 
glasses, and should think that with plenty of mercury and a piece of 
tinfoil somewhat larger than tho bare spot, there would be no 
difficulty. Before I begin, I should, however, like to know what the 
experience of others may have been.—J. Thompson. 

Santonine.—Sir,—In answer to, your correspondent, I can recom¬ 
mend chloroform as a solvent for santonine for preparing good micro¬ 
scopic slides. Dissolve santonine in six or eight times its weight of 
chloroform, and allow a drop to fall on a glass slide and evaporate 
spontaneously. Beuutiful rosettes of crystals will he left. They can 
be mounted with Canada balsam, or may be viewed dry.—P. B. W. 
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ANSWERS TO CORRESPONDENTS. 
*** All Editorial Communications are to be addressed to the Editor, 

and Advertisements and Business Communications to the Publisher, at 
the Office, r, Wine Office Court, Fleet Sti'ect, London, E.C. Private 
letters for the Editor must be so marked. 

*** Ih publishing letters from our Correspondentswe do not thereby 
adopt the views of the writers. Our intention to give both sides of a 
question will frequently oblige us to publish opinions wilh which we 
do not agree. 

Vol. XIV. ofthe Chemical News, containinga copious Index, is now 
ready, price ns. od., by post, ns. 6d., handsomely bound in cloth, 
gold-lettered. The cases for binding may be obtained at our Office, 
price is. 6d. Subscribers may have their copies bound for is. 6d. if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I., 
II., and VII. are out of print. All the others are kept in stock. 
Vol. XV. commenced January 4, and will be complete in z6 numbers. 

A. Parises.—Too late for insertion this week. 
Ferrum.—Add a little caustic soda to the water, and you will find 

that the iron axles and shaft will not rust so readily. 
Jehu.—Apply to Professor Tuson, at the Veterinary College, Camden 

Town. We cannot answer such questions. 
S. K. RawfoIds. —Miller’s “Chemistry,” Bloxam’s “Chemistry,” 

Watts’s ‘‘Dictionary of Chemistry,” Fresenius’ “Qualitative and 
Quantitative Analysis,” and Sutton’s “Volumetric Analysis,” will form 
a good foundation for the chemical library of your Mechanics’ Institute. 

J. T. Gordon.—The name and address of the inventor of the ice¬ 
making machine are given in the article describing the machine. See 
page 29 of this volume, No. 372. 

Fire-damp Indicator.—A few weeks ago the Scientific American 
advised a correspondent, who had applied for Mr. Ansell’s address, to 
forward the letter to the “care of W. Crookes, England.” Our 
American contemporary will be glad to know that the advice was 
taken, and was perfectly successful. The letter has been forwarded 
to Mr. Ansell. 

Glycerin Soap.—We have received from the manager of Price’s 
Patent Candle Company samples of a new preparation of toilet soap. 
It contains half its weight of pure distilled glycerin, and is apparently 
free from cocoanut oil or excess of alkali. The glycerin is solidified 
by dissolving in it an equal weight of fine toilet soap. This article, 
from its containing so large a proportion of glycerin, if exposed to the 
air, attracts moisture and becomes sticky. It has been found to lather 
and wear well, and has a fragrant perfume. The value of glycerin 
as a remedy for chapped or irritated skins is now well known. 

Iron Eggs.—A correspondent draws our attention to the following 
statement in an American paper, and asks if any one can throw light 
upon the subject:—“ Eggs with iron shells will be a fact at the Paris 
Exposition. A Berlin chemist caused his hens to produce them by 
feeding them on a preparation in which iron was made to take the 
place of lime.” We should be sorry to throw doubts on the authen¬ 
ticity of the statement, but we pity the poor chickens ! Probably, 
however, they were canards, not hens, which were experimented on. 
Would the iron eggs be thick enough to be used against armour 
plating? Boiled hard, they would serve as solid shot, and, if sucked 
and filled with powder, they would make capital shells, as effective 
against our iron-clads as any other foreign-made shells would pro¬ 
bably be. 

Errata.—Dr. Miller has called our attention to two misprints in our 
report of his first lecture. Page 260, twenty-two lines from bottom, 
for “ magnesium,” read “ magnesia; ” page 262, seventeen lines from 
bottom, for “light,” read “eye.” 

Communications have been received from G. Foord ; P. Jessop; Dr. 
Price (with enclosure); W. Valentin; 0. R. C. Tichborne; S. T. Till¬ 
man; Professor Joy; J. W. Swindells; G. Burdttch; Johnson and 
Matthey; H. R. Marsden ; Dr. W. T. Robertson; J. Bedford; R. H. 
Wilkinson; G. F. Rod well; E. G. C. Stanford ; Dr. W. Allen Miller; 
E. Church ; Rev. J. L. Gordon; L. Monel; W. White; E. P. H. Vaughan; 
S. Hunt; S. Muspratt; II. L. Rayner; PI. K. Bamber, F.C.S.; Geolo¬ 
gical Society; H. Sugg; C. R. Wright; R. Oxland ; Mr. McDonnell; 
James Blackhouse; Gossage and Sons ; A. E. IJawkes (with enclosure); 
W. Smith; Dr. H. Letheby; Charles Cochrane (with parcel); Henry 
Deane (with enclosure); John Wilkinson (with enclosure); J. Atkin¬ 
son ; Chas. U. Wright (with enclosure); Alex. Parkes (with enclosure); 
Dr. Odling. 

Books Received.—“New Theories of the Universe,” by James Bed¬ 
ford, Ph.D. ; “The Technologist,” June; “Transactions of the 
American Institute for 1865-6 ; ” “ Photographs of Eminent Medical 
Men,” by W. T. Robertson, M.D., &c.; “Natural Philosophy’’ by 
C. Brooke, M.A., F.R.S., &c. 
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THE CHEMISTRY OF THE FUTURE. 

The meeting of the Chemical Society on Thursday, 

the 6th inst, will always be memorable in the history 
of the Society. The importance of the subject which 

Sir Benjamin Brodie was to bring forward, the fact that 

eminent physicists and mathematicians had been specially 
invited to attend, and the probability that the discussion 

would vie in interest w7ith the lecture itself, justified us 
in taking unusual means to secure a full and accurate 

report of the proceedings. We are sure we need make 

no apology for devoting to this abstruse subject so large 
a space of our present issue. The report of the lec¬ 
ture, and the discussion thereon, we are justified in 

speaking of with pride as- a veritable tour de force of 
the shorthand writer. Having to deal with a multi¬ 

tude of technical expressions, enhancing the difficulties 
of his wonderful art, he has given to our readers the 
very words as they fell from the lips of the speakers; 

the editorial right of omission or condensation having 

been very sparingly exercised. 
In order to give unabridged and undivided this re¬ 

markable report, occupying almost the entire space 
of an ordinary number, we have been compelled to 
omit several original articles, and nearly the whole 
of our foreign and home correspondence; but so that 
we should not disappoint that numerous class among 
our readers, who care less for ideal than for positive 
chemistry, and who value the Chemical News in pro¬ 
portion as it gives them solid facts and useful hints, we 
have enlarged this number to twenty pages by the 
issue of a supplement. 

Whilst referring to our printing arrangements, we 
would wish to seize the occasion of stating that with the 
commencement of the next volume, the first number of 
which will appear on July 5, several improvements in 

the mechanical department of the journal will be intro¬ 
duced. Entirely new type has been cast specially 

for us. The kind selected is of the peculiar, legible, 
old-fashioned, eye-satisfying character now coming so 

much into vogue. Moreover, it will harmonise with 
the old-fashioned figures which we have hitherto adopted. 
In order to secure uniformity throughout, our type¬ 
founders have undertaken to cut special matrices for 
the barred letters and other chemical symbols which 
are not met with in the ordinary founts. 

For a considerable time we have been embarrassed 
with the abundance and richness of our materials, and 
have been reluctantly constrained to postpone the in¬ 

sertion of many articles from some of the most eminent 

chemists. For the future we trust to do more justice to 
them. 

Pending arrangements for the enlargement of the 
Chemical News, we shall now and then trench upon 

our advertisement pages for the publication of such 
matters of secondary interest as our subscribers will not 

care to bind up in a permanent form. Some articles and 
paragraphs will be set in smaller type, without, however, 
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any sacrifice of legibility, since the new type wTill be much 
clearer than that now in use. Studious eyes, too, will 

appreciate the comfort of the fine toned paper on which 

for the future the Chemical News will be printed. 
Several minor improvements will be observed, which 

need not now be specified. 
For the future the printing and publishing offices will 

be in close proximity, which arrangement, among other 
advantages, will enable us to give the chemical and 
scientific news down to the moment of going to press, 

and materially conduce to our editorial efficiency. 

CHEMICAL SOCIETY. 

Thursday, June 6, 1867. 

Dr. A. W. Williamson, F.R.S., Vice-President, in the Chair. 

The minutes of the previous meeting were ^ead and 

confirmed. 

Sir Benjamin C. Brodie, Bart., Professor of Chemistry 

in the University of Oxford, then delivered the following 

lecture :— 

“ On the Mode of Representation afforded by the Chemical 
Calculus, as contrasted with the Atomic Theory.” 

Mr. President,—I feel that I have undertaken this even¬ 

ing a truly difficult task, which is to give to the Chemical 

Society, in the brief space of one hour, an account of a 

somewhat abstruse and difficult subject, the exact com¬ 

prehension of which requires that it should be minutely 

considered in all its details. I should not, however, 

shrink from this, if I did not feel that the subject is really 

before those, who are most competent to judge of it, in a 

somewhat imperfect form ; that I have as yet offered to the 

chemical world the first part only of the method of which 

I am about to speak ; and that this method wrill be much 

better comprehended, both from a mathematical and 

chemical point of view, when you have before you the 

subsequent parts which I hope to present hereafter. 

I am to speak of a method of representing the facts of 

chemistry, which is fundamentally different from the 

method at present in use. Let me say a few words upon 

the past history of chemical theories. 

I believe that theory is essential to the existence of 
chemistry. The birth of the science was inaugurated by 
the construction of a definite theory of chemistry—the 
first theory which had ever been proposed, and which 
sought to give a definite and rational account of the facts 
of the science. This theory was the once world-famous 
doctrine of Phlogiston. In this theory the facts of 
chemistry were explained by the agency of a subtle, 
hypothetical, all-pervading principle, by the transference 
of which, from one chemical substance to another, it was 
assumed the facts of chemistry wrere correctly accounted 
for. It is easy, from our present point of view, to pass 
critical remarks upon the doctrine of Phlogiston, but it is 
not quite so easy really to comprehend that doctrine, and 
to put ourselves in the position of those great chemists 
who 'worked and who studied through its agency. If 
ever anyone was tempted to speak slightingly of the 
doctrine of Phlogiston, let him remember that through 
the instrumentality of this doctrine the great discoverer of 
chlorine, the chemist Scheele, worked. Let him remember 
that the exact mind of Cavendish was contented with this 
doctrine. Let him remember again that the illustrious 
Priestley, that transcendentally inventive genius, in posses- 
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sion of this doctrine, made the great discovery of oxygen ; 
and that not only was he then content with this doctrine, 
hut that he died a firm believer in and adherent to it. 
However, the doctrine of Phlogiston, like many human 
things, was destined to pass away,—Lavoisier shattered 
Phlogiston. Por no inconsiderable period after this, 
chemists appear to have worked, if I may so say, without 
a theory ; that is to say, that, as during the long alchemi¬ 
cal ages chemists were occupied in collecting together 
those facts which were afterwards to be embodied in the 
theory of Phlogiston; so for a period of above thirty or 
forty years—that is to say, from the time of Lavoisier to 
the time of Dalton—chemists were employed in collecting 
together that exacter system of facts which was to form 
the basis of a far wider, a far more comprehensive, and 
a far nobler theory, namely, the great atomic doctrine. 
However, Davy appears to have worked and to have 
made his great discoveries without a theory. Davy never 
admitted the atomic theory, but rested content simply 
with the facts of numerical analysis. 

In the year 1808 there appeared that famous book, “ A 
New System of Chemical Philosophy,” which contained 
the germs—indeed, I may say, almost the full develop¬ 
ment—of the atomic theory itself. In this atomic doc¬ 
trine Dalton took up the conception of combination, which 
was introduced into the science by means of the theory of 
Phlogiston. He took up that doctrine of combination, and 
moulded it into a new and a more definite form. It would 
be useless for me, before the Chemical Society, to dwell 
upon the atomic theory. It is a theory with which 
every one is familiar, for every chemist of this day has 
worked with that theory, has conceived his science from 
the point of view of that theory ; and, indeed, I believe it 
is, in the opinion of many, almost impossible that that 
doctrine should ever fall to the ground. This doctrine of 
Dalton, however, was a doctrine far more audacious than 
that of Stahl. In the theory of Phlogiston, Stahl con¬ 
sidered that he had palpable evidence of the transference 
of his Phlogiston from chemical system to chemical 
system; but Dalton told us that this notion of the con¬ 
tinuity of matter—that obvious fact which our senses 
teach us—was simply an illusion of the senses, and that, 
if only we could see things aright, we should see that 
this world, which appears to us so connected and so con¬ 
tinuous, was really made up of an almost infinite number 
of disjointed fragments. 

Prom the point of view of the atomic theory, I say, 
chemists have worked for a period now of about sixty 
years, and the progress of chemical theory has consisted 
in the almost constant and unremitting development of 
this doctrine. I cannot say, however, that this has been 
an unremitting progress. It has rather been a succession 
of events. System has followed system, doctrine has 
followed doctrine; but these doctrines have, one after 
another, fallen to the ground. We have had but little 
that is permanent, and at the present moment the theory 
of chemistry is built upon the ruin of other theories. 
Now, no one can have more respect, or more admiration 
for these great ideas, which were thus ushered into the 
science by Dalton, than I myself have. It cannot be 
necessary for me to express to this Society the admiration 
which I feel for that theory; but, nevertheless, I cannot 
but say that I think the atomic doctrine has proved 
itself inadequate to deal with the complicated system of 
chemical facts, which has been brought to light by the 
efforts of modern chemists. I do not think that the 
atomic theory has succeeded in constructing an adequate, 
a worthy, or even a useful representation of those facts. 
I say that for sixty years the united efforts of chemists, 
including many of the most able men in the world, have 
been devoted to the development of this doctrine, and they 
have formed their representations upon this doctrine. Now, 
let me read to you an account of the last modem repre¬ 
sentation of the atomic doctrine, and the chemical symbols 
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in which the atomic doctrine has resulted. I will read to 
you a paragraph headed “ Glyptic Formulae it is given 
in a scientific journal. Here is the paragraph :— 

“ Those teachers who think, with Dr. Frankland and 
Dr. Crum Brown, that the fundamental facts of chemical 
combination may be advantageously symbolized by balls 
and wires, and those practical students who require 
tangible demonstration of such facts, will learn with 
pleasure that a set of models for the construction of 
glyptic formulae may now be obtained for a comparatively 
small sum.” (Much laughter.) “ At first sight, the col¬ 
lection of bright-coloured and silvered balls suggests any¬ 
thing but abstract chemical truth,”- 

And so on. However, I will tell you what you may get 
for your money :— 

“There are seventy balls in all for the representation 
of atoms—monads, dyads, triads, tetrads, pentads, and 
hexads, being distinguished by the number of holes 
pierced in the balls. To connect these into rational 
formulae ”—[which, I confess I should think was a truly 
difficult problem]—“brass rods, straight or bent, and 
occasionally flexible bands are employed.” (Laughter.) 

And so on. However, the editor seems to have had 
some misgivings, for he proceeds to say,— 

“Whether they are calculated to induce erroneous 
conceptions is a question about which much might be 
said.” 

Now, however much might be said upon this subject, 
I certainly am not going to say a great deal to the Society 
upon it; but it is truly a remarkable fact, that the atomic 
theory, after so many efforts, has resulted in such a 
symbolical representation as this. I think that great in¬ 
justice is done in connecting the names of Dr. Frankland 
or of Dr. Crum Brown specially with such ideas as these, 
for I cannot but say that I think the promulgation of such 
ideas—even the partial reception of such views—indicates 
that the science must have got, somehow or another, upon 
a wrong track; that the science of chemistry must have 
got, in its modes of representation, altogether off the 
rules of philosophy, for it really could only be a long 
series of errors and of misconceptions which could have 
landed us in such a bathos as this. 

You may, however, ask me, and with reason, “ In what 
way, then, are we to represent the facts of chemistry, 
if we are not to represent them in this way ? Do you 
mean to deal with this complicated system of facts, 
and to offer us no mode of representing these facts, 
and no mode of conceiving these facts?” Now, I 
certainly believe that any person who seriously attacks 
these ideas, is bound to show some other, and, I will say, 
some better way of representing the facts. I think he is 
bound to do this, or he should refrain from his attacks. 
You ask me, how we are to represent the facts of the 
science. It is to that question that I wish to offer an 
answer to-night. 

I say that we are to express the numerical facts of 
the science by means of symbols; but I attach to the term 
“ symbol” a very special signification. We have plenty 
of what are called “chemical symbols” already; but 
these chemical symbols are not, from my point of view, 
symbols at all, and you will presently see why. Not 
only according to my ideas, but according to the ideas 
of most persons who consider this question, a symbol may 
be regarded as a mark by which we express the objects of 
our thoughts for the purpose of reasoning about those 
objects ; and one which is capable of being combined with 
other similar marks according to certain definite laws of 
combination; which laws of combination are to be 
possible, through the interpretation of the symbol, in the 
subject matter which is symbolized. That is what I mean 
by a symbol. 

You will readily see that our present notation really can 
hardly be called, even in courtesy, a symbolic representa¬ 
tion. The reason is, in the first place, that these letters 
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are not capable of being combined with, other letters, or 
other marks, according to any definite laws at all; and, in 
the second place, so far are they from haying any defi¬ 
nite signification or meaning attached to them, that every 
chemist thinks himself at liberty to deal with them 
just as he pleases, according to his fancy. Now, I say, I 
wish to put a restriction upon that mode of dealing with 
the subject, and to bring my fellow chemists and myself 
under some definite laws when they deal with symbols. 

Symbols are of two kinds. We may have symbols of 
things, and we may have symbols of operations. Symbols 
of operations are simply symbols of what we do to things. 
Take a popular case ; ordinary language is an imperfect 
symbolic system, and here we have just these two kinds 
of symbols. A “dog” is the symbol of a thing, and 
“beating,” “caning,” “coaxing,” and so on, are the 
symbols of operations, or of something which we may do 
to a dog. We have marks by which we express things, 
and marks by which we may express what we do to things. 
We might also have a third kind of symbol; we might 
have the symbol of an operation and a thing together. 
Thus, if we did not wish to represent particularly what 
sort of animal we were going to beat, we might have a 
single mark for “beating an animal; ” the thing and the 
operation being included in one. 

I purpose, however, to go into a more exact kind of 
symbolism; but before I commence my explanations, I 
should like to remove one or two popular errors upon this 
subject. I believe there is no error more ingrained in the 
popular mind than that these marks + — x = are the 
symbols of adding, subtracting, multiplying, and identifi¬ 
cation or equalization; I mean that these marks are purely 
arithmetical symbols, and are to be used for the purposes 
of arithmetic alone, and that in any other subject matter 
to which they are applied it is essential for us to give 
these symbols their arithmetical signification. If that 
were true, the application of symbols to the science of 
chemistry would simply be, from my point of view, an 
impossibility. 

Perhaps I shall best illustrate this matter, if I give you 
from another subject, an example of the mode of con¬ 
structing a symbol, and what we mean by a symbol. 
It is an example which will bring before you clearly 
how independent symbols are of their arithmetical mean¬ 
ing or interpretation. I say of their arithmetical 
meaning, not of their arithmetical laws, which is another 
thing. In ordinary algebra we denote, by the mark a, 
the operation of conferring upon the unit of length 
a certain length which we designate as o. This length 
we may call three feet, and the mark a will thus 
stand for a line three feet long. Now, if we take another 
symbol, b, that may indicate to us a line drawn in the 
same direction as a, but of another length. We will say 
that b is five feet. Now a tells us that we are to draw 
a line of a certain length ; and we may say that the symbol 
+ a means that we are to draw it in a certain direction. 
Now if we ask what is the meaning of + a + b, this 
indicates to us that, having drawn a, we are to start again, 
and we are to draw another straight line of the length of 
five feet, which we call b. Or, in ordinary geometry, + a 
+ b would symbolize to us a line, the length of which 

was the sum of the length of a and b, and drawn in the 
same direction. 

I wish now to bring before you, very briefly, an illustra¬ 
tion of how totally unnecessary this arithmetical applica¬ 
tion of the meaning of the symbol +, is to its algebraic 
meaning. We have another kind of geometry, we may 
say, in which the symbols a, b, c, and so on, may indicate 
to us not only length, but direction also ; so that if we 
take a certain point as our starting point, the symbol -f a 
would indicate to us that we were to start from the point 
a and draw the line + in a certain direction,—we will 
say towards the horizon. And b would indicate to us 
that we were to draw a line in another direction, and of 

another length; and c that we were to draw a line in 
a third direction, and also of another length. Thus 

in short, it is open to us, if we choose to do so, to express 
by letters, not magnitude only, but also position. 

Now, I wish you simply to see at what we arrive by 
following out these principles. What is the interpretation 
of a + b ? a tells me to draw a line from our starting point 
in a certain direction and to a certain length, a -4- a 
indicates that I am to make a line in the same direction as 
a and twice as long ; in like manner — would also indicate 
to us the direction in which we were to draw our line 
relatively to the starting point. - a would be a line equal 
in length to a, but in the opposite direction to +a. 

Now b tells us that we are to perform upon the unit of 
length an operation which is to consist in drawing a line 

\b 

in another direction. Here is our line 

— a + a 

What therefore do we mean by + a +6? Why + a tells 
us that we are to construct the line a. And having done 
that we are to go on again and construct b. That is done 
by beginning again at the end of the line a, and drawing 
a line in the direction of b, and equal in length to it, by 

b 
which means we get If we draw the diagonal of 

a 

the parallelogram of which a and b are the sides, the dia¬ 
gonal of that parallelogram is expressed, and properly 

expressed, as a + b And I say that a line drawn 

a 

through the first point, equal in length to the other dia¬ 
gonal of the parallelogram but in the opposite direction, is 

properly represented by b — a 

b — a a+b 
Those two 

diagonal lines in the system of geometry express a + b and 
b — a. The reason of this you will perceive is very obvious, 
for, as we all know, the diagonal line, relatively to direc¬ 
tion and to the motion which makes it, would be the same 
in kind and in quantity as the motion which constitutes 
the lines a and b. In short, we first of all construct the 
line a, and then we go on again and take up the line b. 
The diagonal of the parallelogram is therefore properly 
expressed as a-\-b, but of course this diagonal is not equal 
in length to the sides of the parallelogram. 

There is one other property I must refer to, which is 
very important, and comes out to us in the symbol +. 
It is, that a + b is the same thing as b + a. Why is 
this ? It is simply that when we go along the line in 
direction a, and then travel through the length of b, 
we arrive at the same quantity a3 when we go along 
the lines b + a. 

In constructing any calculus or method, then, the 
principle to be observed, in regard to the symbols, is by no 
means to give to them their arithmetical meaning or inter¬ 
pretation, but simply to construct them properly according 
to the laws which they obey in arithmetic and in algebra. 



Chemical Society. (■Chemical Sews, 
\ June 14, 1867. 29B 

To take another example, using the marks + and — as 
the simplest illustration. They may be regarded as 
marks which are subject to a certain system of laws, 
which laws are given in the following equations :— 

+ + = + 

If, then, you can find in any subject matter, any 
properties to which you may apply these symbols + and — 
consistently with this interpretation, I think you are 
justified in using the symbols + and — to express those 
properties. 

Let me proceed to explain, very briefly, what I mean 
by a chemical symbol. The object, I should say, of the 
first part of this method is to discover a proper system by 
which we are to express the unit of chemical substances. 
I may put this in another way, and say that we wish 
to discover what is the nature and the number of the 
operations by which chemical substances are made or 
constructed. That is the first object of our method. 
I should, perhaps, limit myself a little farther, for I 
should say that before we begin to think about chemical 
substances at all we should conceive of them as all 
brought into the condition of perfect gases. Now, the 
reason of this is one which I am sure will commend itself 
to every chemist: it is the simplicity of the laws to 
■which gaseous combinations are subject, which simplicity 
was first discovered by the great chemist Gay-Lussac. 
Of course we may deal with the properties of the combi¬ 
nations of solids and liquids, but here it is far more 
difficult for us to arrive at any intelligible and simple 
results ; and, whether rightly or wrongly, before beginning 
1o think about the nature of a chemical substance, I, for 
my part, always conceive it as brought into the condition 
of a gas. And to go a little further, and to speak a little 
more definitely, we shall always consider the chemical 
substance brought into the condition of a gas, at the 
temperature of o degrees, and at a pressure of 760 milli¬ 
metres. This is the sort of ideal chemical world with 
which we have to deal. It is a world of gases. 

First let me indicate to you the definition which I will 
take of a unit of matter ; for it is absolutely essential, 
before we think about matter at all, to begin with defining 
the unit which we are about to consider. That definition 
is of such great importance that I have had the words 
placed up before you in this diagram. 

The unit of ponderable matter, is that portion of ponder¬ 
able matter, xohich, at a temperature of o degrees, and at a 
pressure of 760 millimetres of mercury, occupies a space of 
1000 cubic centimeti es. 

From considering the unit of matter, I pass now to the 
consideration of a unit of another kind, and that is what 
I call the unit of space—that is, the volume of 1000 cubic 
centimetres. And just as, before we begin to think about 
chemical substances, we must bring them all theoretically 
to the state of gas; so, before beginning to think about 
the unit of chemical substances, we must begin by 
thinking about a unit of space. This is the fundamental 
conception of this method; and it is a notion which 
appears to me to be almost essential to any constructive 
chemistry at all—that is, the conception of the unit of 
space ; let us, therefore, clearly understand what the unit 
of space means. Now, that there may be no doubt about 
it, I have brought you the unit of space [exhibiting a 
hollow cube with glass walls, and of the dimensions 
above assigned to the unit of space]. 

You have to do something else, however, before you get 
the unit of space. It is indeed the space of 1000 cubic 
centimetres which is confined within these glass walls ; 
but before you can get at the unit of space, you have to 
go a step farther, and by the process of imagination, or by 
the efforts of reason, you have to divest this cube of 
glass of weight, and take out of it ail the ponderable 

matter which it contains, and conceive the space within 
the walls divested of matter altogether. Now, this unit 
of space is so fundamentally important to us that I shall 
begin by giving it a mark to itself. The mark which I 
give to that unit of space is, for certain good reasons 
which I will not explain now, the mark 1. When you 
see that mark, it is to recal to your mind the matter con¬ 
tained in the unit of space. Now, what is that matter r 
Why, that matter is simply no matter at all; there is no 
ponderable matter in it. 

Perhaps, however, if I were to speak a little more 
exactly and precisely, I should say, for the benefit of 
those persons who may be more philosophically inclined, 
that the mark 1 is the symbol of the operation of taking 
the unit of space as it is. That is, take the unit of space 
as it is, and do nothing at all with it. 

However, we must not only consider units of space, 
the consideration of which alone Avould lead us to very 
little, but we are going to consider the units of matter. 
Now, how are we to conceive a space becoming matter, or 
of matter getting into space—chemically, I mean r Well, 
I shall think of this through the aid of an operation, and 
I shall define by a mark the operation by which this 
empty unit of space is turned into a unit of ponderable 
matter. For example, I will take x as such a mark. 
This is the mark of the operation by which the unit of 
space becomes a unit of ponderable matter. It is the 
mark of a certain density which is appropriated to x, and 
of a certain kind which is also supposed by x. Here, 
then, is x} the symbol of the operation ; and how are we to 
symbolize the performing this operation upon the unit of 
space ? I shall do this in a natural manner by writing 
the letter x before the unit of space, xi ; and that in¬ 
dicates to me matter of a certain density, and at 760 
millimetres pressure. 

How are we now to conceive of matter, double the 
density, but the same in kind as x ? Having once con¬ 
ferred upon the unit of space this density, we have only 
to perform the operation a second time. Hence, to double 
the density, we have only to write a; again, thus: xxi. 
This will symbolize that we confer on the unit of space 
a certain density, and having done that we confer that 
density on it again. That is, we make it double the 
density, xxxi will mean that we give it three times the 
density. We can abbreviate the expressions. We need 
not write the #’s out at length. The unit of space is 1 ; 
with the fii';t density conferred upon it, it becomes xx ; 
with double the density, x~x ; and with three times the 
density, ®3i. If you compare these operations ■with the 
symbols which express the densities, you will see that 
the symbols of the units of matter which we have thus 
constructed, stand to the numbers which express the 
densities of that matter, in the same relation as numbers 
do generally. 

We will now take another kind of matter: 1, yi, y-1, 
y*x. This, again, would be a symbolized ponderable 
matter which would be contained in this glass box at the 
pressure and temperature indicated, of the kind indicated 
by y, and of the density indicated by the number of units 
of y. You will see this more obviously when we come to 
speak of the symbols of chemical substances. 

If AVe proceed farther upon the same principles, we 
come to consider what is the symbol of units of space 
containing two kinds of matter. Well, on the same 
principles, you see, we have xy 1 as the symbol of the 
unit of space filled with the matter of x, and also filled 
with the matter of y; that is to say, having the density 
xy, the sum of the densities of x and y. And of course 
we can, in this Avay, symbolize also the unit of space filled 
with the matters x and y in various proportions. 

You will see that there is a real analogy betiveen the 
symbols which I am here employing, and the symbols 
which I used just now in my illustration derived from 
double agebra; for just as the symbols of double 
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algebra indicate to us not only the length of a line, but 
also its direction or position, so these chemical symbols 
indicate to us not only the weight, but also the kind of 
matter. You are not to confound them with the numbers 
which express the densities, or the letters by which we 
might express those numbers; but they are, I say, 
symbols which express to us, at one and the same time, 
the nature of the matter and the density of the matter, 
having a double signification of this kind. 

Before we go further, let me say a word about the 
nature of this operation. I am here symbolizing the unit 
of matter by the symbols of the operation by which the 
unit of matter is made. But what is that operation ? 

Well, speaking generally, I may say, without entering 
into too nice logical distinctions, that it is an opera¬ 
tion which every chemist knows better than any other 
physical operation. It is the operation of combination. 
That is what x is, and what y is. They are operations of 
combination. We are getting thus at a definition of our 
unit in terms perhaps more in accordance with our ordinary 
language. We will call the matter of x, A, and the 
matter of y, B ; and the matter of the unit of space, 
merely o. That is always definite. What, then, does x 
stand for, considered from the point of view of com¬ 
bination ? It is the operation of combining the matter A 
with any substance which we please to write after the 
symbol of the letter. Similarly, y is the symbol of com¬ 
bining the matter B. Then we may call i the symbol of no 
matter ; it is the symbol of the unit of space, which has 
no matter, xi tells us we are to take A, and combine it 
with the matter of the unit of space. The result of that 
is to constitute the matter A. Having done that, I write 
y to it (xyi). That tells me to take the matter B and com¬ 
bine that also with the matter of the unit of space. If you 
do that, the result is the matter of A combined with the 
matter of B. These are the operations. Do not imagine 
there is anything mysterious about these terms. They 
are the operations about which you think every day of 
your life; and, I say, if you want to think philoso¬ 
phically about chemistry, you must embody in your 
symbol the very thing which you are thinking about, 
namely, the operation of combination itself. 

I must not seek to explain to you now the process or 
method by which we arrive at the symbols of chemical 
substances, for to explain the process on the board, and 
to do it any justice, would occupy far more time than is 
at my disposal. You must allow me now simply to 
explain what we mean by the symbol of chemical sub¬ 
stances (I mean in special cases), and then to consider the 
general results to which this mode of representation con¬ 
ducts us. 

As to the mode of constructing these symbols, it is based 
in the most absolute way upon facts. We do not construct 
a symbol at all. We simply look for the symbol of matter 
and we find it. Where are we to look for the symbols of 
a chemical substance ? Why, plainly to the symbols of 
matter in the gaseous condition : and where are we to 
look for the symbols of the operations by which units of 
matter are made ? Why, plainly in the facts of combina¬ 
tion. That is the source whence you are to deduce the 
symbol: it is the fact of combination itself. The facts in 
gaseous combinations are such as these:—2 volumes of 
hydrochloric acid consist of the same ponderable matter 
as 1 vol. of hydrogen and 1 vol. of chlorine. 2 vols. of 
gaseous water consist of the same ponderable matter as 
2 vols. of hydrogen and 1 vol. of oxygen. Again (I will 
now put it in my way), 2 units of ammonia consist of the 
same ponderable matter as 3 units of hydrogen and 1 unit 
of nitrogen. These are the facts, and chemistry supplies 
us with a vast, but not an infinite number, of such 
facts. The method which I have ventured to give is 
simply a method of expressing the facts of the equation in 
the symbol of the substance. It is simply and purely a 
method of taking an equation, and of embodying in 
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the symbol the facts of the equation. Through the facts 
of the equation we construct the symbols of the units of 
ponderable matter. We then take the symbols out of the 
equations, and we thus separate and analyse the facts one 
from the other. It is simply an analysis of facts of a 
peculiar kind. 

I have constructed some tables expressive of the 
general nature of the conclusions, at which we arrive 
through the aid of this method, as to the composition of 
these units of matter. I have had a good many of these 
symbols written out, for really it is easier for you, by 
looking at these tables, to see the general results which 
we arrive at by this method, than it would be for me to 
enter into a long explanation of the process. Here you 
see are the symbols of the chemical substances. We start 
with the symbol of the unit of space. 

Symbols of the Units of Chemical Substances. 

Unit of space . 1 
Hydrogen a 
Oxygen .... e 
Water .... «£ 
Peroxide of Hydrogen 
Sulphur 02 
Protosulphide of Hydrogen ad 
Bisulphide of Hydrogen . ad2 

Sulphurous Anhydride . 0£3 
Sulphuric Anhydride 0£3 
Sulphurous Acid a0|3 
Sulphuric Acid ad|4 
Chlorine .... aXJ 
Hydrochloric Acid . aX 
Hypochlorous Acid «x£ 
Chlorous Acid axi2 
Chlorosulphurous Acid . 
Hypochlorosulphurous Acid axoe 
Chlorosulphuric Acid oX20|a 
Iodine .... aw3 
Bromine aj82 

In the next table is another system of symbols, those 
of the combination of carbon, hydrogen, and two or three 
other elements. 

Carbon . 
Acetylene 
Marsh Gas 
Olefiant Gas . 
Carbonic Oxide 
Carbonic Acid 
Alcohol . 
Ether 
Glycol 
Glycerine 
Anhydrous Acetic Acid 
Tetrachloride of Carbon 
Chloroform 
Chloracetic Acid 
Trichloracetic Acid 
Qhloride of Benzoyl 
Cyanogen 
Hydrocyanic Acid 
Methylamine 
Mercuric Ethide 

0IK* 

a2K 
a?K? 

k£2 
«3k3£ 
a5«4£ 
a3K2£2 

a4/c3£3 
a3«:£3 

a2*4*2 

a2 y3k 

«3X«2f2 
a2x3K2£2 

a?xKlxi 
av2K2 
auK 

o?vk. 

aV5 

You must regard these symbols as being chemical 
equations turned into another form, and divested of a 
certain amount of superfluous and useless matter, which 
we do not want now to consider or think about. Nature 
does not supply us with the key note to enable us to 
construct a definite system of chemical symbols. Nature 
does not tell us absolutely—though I think she does tell 
us probably—how we are to proceed to construct a system. 
In order to be able to construct a chemical system we 
must start with a hypothesis of some kind or other. As 
we go on constructing our symbols, of Course our 
hypothesis, as we prove it, becomes a fact; but we must, 
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at any rate, start with some hypothesis ; that is to say, 
we must know one symbol. We may construct a com¬ 
plete chemical system from one symbol; and we may 
view all these symbols as taken from one hypothesis, 
combined with the facts given to us and supplied by the 
equation. Now, that hypothesis is this, that the symbol 
of the unit of hydrogen is expressed by one letter, «. 
That is my starting point; and I should say that the 
symbols -which you see in the tables, as indicating 
chemical operations, are regarded as symbols of primary 
operations, that is to say, operations which you cannot 
resolve or decompose into any other symbols. 

They are symbols of the primary operations ; and when 
I say that the symbol of hydrogen can be expressed in 
chemical equations by one letter, I mean that in the 
changes and transformations of chemistry that unit of 
hydrogen is never broken up ; that it moves as a whole 
from system to system, and that that unit of hydrogen is 
never decomposed or resolved into parts. The unit of 
hydrogen is constructed at once, by one operation. What I 
mean is this : imagine yourself witnessing the formation 
of hydrogen. To form some substances you want many 
operations ; but to form hydrogen you want only one 
operation. That [striking a blow on the glass model of 
the unit of space] represents the formation of hydrogen, 
—•one operation. It is one act. If we could witness 
chemical transformations, and nature would only become 
vocal to us, and indicate each combination as it occurred, 
by a musical note, that [again striking a blow] is what 
you would hear when hydrogen was formed. Now, as we 
go on we come to much more complex substances. Let 
us take oxygen. This is a substance very different indeed 
from hydrogen in its chemical properties ; and as you can 
conceive of the unit of hydrogen being made at once by 
one operation, I say that it is impossible for you to 
conceive of the unit of oxygen being made by less than 
two operations. To return to our metaphor, when you 
take water and decompose it, and when you hear the 
oxygen go away, you ought to hear two notes, like this, 
[striking two blows in close succession.] That is what I 
mean by saying that oxygen is made by two operations. 
Again, the unit of water is made by two operations like 
the unit of oxygen ; but it differs from the unit of oxygen 
in this respect, that one of those operations is the same as 
that by which hydrogen is made, and the other is the same 
as that by which oxygen is made. That is to say, in the 
operation by which water was formed, you would hear two 
sounds, one different from the other, a, £. 

The symbol of chlorine is ax2. Chlorine, from this 
point of view, is to be conceived as made up of three 
operations. You are to hear x> X> an(^ then a again. One 
of these operations is the same as that by which hydrogen 
is made, and the other is an operation peculiar to chlorine 
itself, namely, Again : a unit of hydrochloric acid 
—a thousand cubic centimetres, in the condition of a 
perfect gas at a pressure of 760 millimetres—is to be con¬ 
ceived of as made by twro operations, a%- 

To go one step further : let me refer you to this table :— 

Nitrogen .... 
Ammonia .... 
Protoxide of nitrogen 
Nitrous acid 
Nitric acid.... 
Phosphorus 
Phosphide of hydrogen 
Hypophosphorus acid 
Orthophosphoric acid. 
Terchloride of phosphorus 
Pentachloride of phosphorus 

arv 
ca?l 
av |2 

av\3 

a2<£4 
a2(p 
a-cp? 
a2$£4 
a~cpXz 

a*<PX5 

Nitrogen is to be conceived of here as made of three 
operations, vv, and then a upon that. In the formation 
of the unit of ammonia three operations concur. One of 
them being one of the operation of nitrogen, v, and the 

other two being the operations by which hydrogen is 
formed, a. 

I must not enter into further details upon this subject, 
but I have little doubt that, with this explanation, you will 
readily appreciate the meaning of the symbols which are 
written up before you. You will see that, by following 
this process of taking the facts of the equations and turn¬ 
ing them into the language of symbols, we arrive at a 
peculiar view as to the nature of matter, which view is 
embodied in those symbols. 

IS ow, as to the nature of the view which is here indi¬ 
cated, for that, perhaps, will occur to most persons, as the 
most important point to be considered. This view is the 
only result which I have placed before you, in the first 
part of this method. It is the view as to the nature of 
matter itself. You will observe that, looking simply from 
the general point of view of the nature of matter, the 
point which it is most important for us to insist upon is 
the nature of the elemental bodies, because it is out of 
these elemental bodies that everything else is made, and 
into them all things are capable of being resolved. The 
view which we take of these bodies gives to us im¬ 
plicitly the view which we are to take of the composition 
of every other body whatever. To understand this it is 
only necessary to appreciate the view which is here given 
of the nature of the elements themselves, and everything 
else follows from that. We are led to the following 
singular results,—that, speaking generally, there are, 
perhaps, four—certainly at least three—fundamentally 
distinct classes of the elemental bodies. 

First of all, there are elemental bodies, the units of 
which are made by one indivisible operation. These 
bodies are represented to us by mercury and hydrogen. 
To this class also probably belong such elements as zinc, 
cadmium, and tin ; but we cannot speak with great con¬ 
fidence on that point. 

Secondly, we have a class of double elements, formed by 
two similar operations, these are oxygen |2, sulphur 02, 
selenium X2. Carbon we are not certain about, it belongs, 
in all probability, to the first or second class, we do not 
quite know which ; but I have symbolised it as k2. 

But we have another and a very large class—perhaps the 
largest of all the groups of the elements—and we may take 
the elements chlorine and nitrogen as representatives of it. 
Here is the symbol of the element chlorine, a%2; here is 
nitrogen, av2 ; here is iodine, aw2; and so on. You will 
see that the symbols of these elements occupy a certain 
intermediate position between this group of elements, a, 8, 
£*, &c., and that group of elements, |2, 02, A2, &c. We 
have many compound substances which are in every way 
analogous to this group of elements—analogous as to their 
properties, analogous as to their symbols. Of this class 
we have a most interesting and striking example in the 
peroxide of hydrogen ; it is symbolized here as a|2. You 
see the peroxide of hydrogen is really to be regarded as 
the combination of one unit of the element hydrogen with 
one unit of oxygen—which things really exist—just as the 
element chlorine may be regarded as a combination of the 
unit of hydrogen (a) with a substance which does not exist, 
and which I have symbolized as x2* The unit of nitrogen 
is to be regarded as similarly composed (av2). We may 
regard it as a combined with the unknown element v. 

There is one question which must occur to every one, 
the explanation of which is of fundamental importance to 
the comprehension of this system. You may ask me, 
“ What do you mean by these symbols—by calling 
chlorine ax2; nitrogen, av2; oxygen, £2 ?” Do you 
mean that there are certain portions of matter, really 
existing, capable of being brought to the lecture-room— 
theoretically, at any rate—and shown upon the lecture* 
table: portions of matter which are represented by a and x> 
a and v, and so on ? Do you mean this ? or do you mean 
that these things are the creations of your imagination— 
that they are fictions—illusions ? We like,” perhaps you 
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may say to me, “ we like Dalton a great deal better than we 
do you; for Dalton, at any rate, dealt with realities, or possible 
realities. He, at any rate, showed us the matter of which 
all substances are made. He brought the elemental bodies 
into the lecture-room in bottles, and he showed us there 
the elements out of which matter is made. Are you going 
to do that ? Do you mean to show us a, £, x> in the lec¬ 
ture-room? Again, Dalton dealt with realities through 
these atoms. Although, certainly, we have never seen 
them, yet, nevertheless, we most perfectly believe them 
to exist. There are such things as atoms, although we 
have never seen them. Dalton brought the elements 
to the lecture-table ; and if he did not actually show us 
the atoms, you will find pictures of them at the end of his 
book ;—he made little bits of wood which were excessively 
like atoms, although they were wood. But you don’t 
even do this for us.” Well, this is rather a perplexing 
question ; for if you ask me if these things really exist— 
whether they are things capable of being brought to the 
lecture-table and placed before us—in answer to such an 
enquiry I say, in the first place, that they do not neces¬ 
sarily exist. Then, again, you ask me this : “ Do you 
say that they are imaginary things ; that they are creations 
of your fancy ? Because, if so, we don’t trouble our¬ 
selves much about your fancies. They are not worth 
thinking about.” I say, no, they are not fancies of mine ; 
I never made them ? 1 only found them. Then you 
answer : “ All things are either imaginary or real: which 
are these ?” Well, I reply, these things are ideal things. 
Well, then, my friend says I am getting beyond him when 
I say these are ideal, for he does not understand what 
ideal things are : all things are either imaginary or real. 
Yes ; but I say there is a point which you have over¬ 
looked. Either all things exist according to the laws of 
nature which make it possible for them to exist, or there 
are insuperable barriers in the laws of nature to their 
existence. But though we may not know whether cer¬ 
tain things exist or do not exist, yet we may reason about 
these things as if they were real things. A thing may not 
exist at all, but yet it may serve to us all the purposes of 
a real thing. That is what I mean by an ideal thing. It 
is a thing which may exist or may not exist, we do not 
know which, but which satisfies all the conditions of 
reality. 

I shall venture, at the risk of delaying you a little 
longer, to give you an illustration on this point, which 
was suggested to me by some remarks and illustrations of 
Professor Stokes, with whom I have had the, to me, in¬ 
comparable advantage of discussing and considering 
several of these difficult and abstruse questions. My 
illustration is simply his illustration a little modified for 
you. I am going to make a general assertion. I will 
draw a conic section—a curve—on the board, and I am 
going to say that every straight line cuts every conic 
section in two points. That, you see, is somewhat analo¬ 
gous to my statement, that the unit of every chemical 
substance is composed of an integral number of prime 
factors, and is to be regarded as made up of an integral 
number of these bits of matter which I call symbol 
weights. There are the two corresponding assertions. 
But you say, “Do you mean that every straight line 
really cuts the conic section in two points ?” I say, no, I 
never said that it really cut it at all. I said it cut it. 
Then you say, “ Do you mean that it cuts in imagina¬ 
tion?” I say, no, I do not say this. I do not know 
whether the line cuts it in reality or in the abstract. I 
do not know, speaking generally, whether the points at 
which a straight line cuts a conic section are real or 
imaginary. They are one or the other. You see that is 
a perfectly general mathematical truth and principle. 
Nothing is easier than to prove any proposition; and I 
may go on to say, that in the case of a straight line, of 
course, we can go farther : we can investigate the nature 
of these points; we can determine the nature of these 

points. But in chemistry we come to a bar. We can¬ 
not go on. We have not yet got the data to prove 
whether these prime factors, these units of weights are real 
things or imaginary. They are undoubtedly one or the other, 
but we cannot tell which. There are facts here which satisfy 
all the analytical conditions of the facts, whether the matter 
is real or imaginary. There are symbols of facts which 
satisfy the analytical conditions supplied to us by the 
equations of chemistry, and as such we are bound to 
accept them. We cannot do otherwise. It is impossible 
for us not to accept the conclusion. 

We cannot, however, entirely dismiss from our con¬ 
sideration the alternative that these portions of matter— 
a, £> r, and w, may be real. I mean a real thing when 
I say “ a real thing.” I mean something which may be 
brought to the lecture table and put there, really or theo¬ 
retically. We cannot close our eyes to that alternative; 
and there really are, though not at all derived from this 
method itself, but derived from other considerations, 
certain real reasons which would lead us to suspect that 
chemical substances are really composed of a primitive 
system of elemental bodies, analogous in their general 
nature to our present elements, some of which we possess, 
but of which we possess only a few. I will take the case 
of the peroxide of hydrogen. I will throw overboard 
oxygen and a great class of certain oxygenated combina¬ 
tions, and I will suppose for the moment that I have these 
combinations—hydrogen, water, peroxide of hydrogen, and 
certain other substances which I could specify. If I were 
to apply my method to finding the symbol of peroxide of 
hydrogen, not regarding the oxygen at all, the symbol at 
which we arrive for peroxide of hydrogen is a £2. Thus 
the same question would arise in that case about peroxide 
of hydrogen as now arises about chlorine. In peroxide 
of hydrogen we really have succeeded in separating the 
elements which it contains, and this fact leads us to the 
suspicion that some of these bodies which we speak of as 
elements may in fact be compounds. In short, we are led, 
through our method, to a certain physical hypothesis, of 
whatever value that hypothesis may be, as to the origin 
and causes of chemical phenomena. 

Now, what I am going to suggest is of course put 
before you with reservation, but we may conceive, that, 
either in remote time, or in remote space, there either did 
exist formerly, or there do exist now, certain simpler 
forms of matter than we find upon the surface of our 
globe—a, x> £> v> and so on—in short, these symbols of 
chemical operations. I say we may at least conceive of, or 
imagine, the existence, either in time or in space, of these 
simpler forms of existence, of which we have some records 
remaining to us. Here they are—hydrogen and mercury— 
two things. We may consider that in remote ages the 
temperature of matter was much higher than it is now, and 
that these other things existed then in the state of perfect 
gases—separate existences—uncombined at any rate. This 
is the farthest barrier to which we can reach. There may 
be something farther, but if so, we can have no suspicion 
of it from the facts of the science. We may, then, con¬ 
ceive that the temperature begins to fall; these things 
begin to combine with one another. They enter into new 
forms of combination, appropriate to the circumstances in 
which they are placed. The result is the formation of 
new combinations. We may suppose that at this time 
water (a£), hydrochloric acid (ax)» and many other bodies, 
began to exist. Now, we may further consider that, 
as the temperature went on falling, certain forms of 
matter became more permanent and more stable, to the 
exclusion of others. We have evidence on the surface of our 
globe itself, of the permanence of certain forms of matter to 
the exclusion of others. We may conceive of this process of 
the lowering of the temperature going on, so that these 
substances, «x2 and au7, when they were once formed, 
could never be decomposed,—in fact, that the resolution 
of these bodies into their component elements could never 
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occur again. You then have something of our present 
system of things. You might yet imagine that it would 
be possible, on looking carefully at chemical equations, 
and minutely studying them, to recover from the equations 
the record of the truths which were buried and preserved 
in the equations ; and some analyst might come and say, 
“These equations are only consistent with this hypothesis, 
that chlorine is composed of a and xV* or, at least, it 
might be said that the equations are consistent with that 
hypothesis, for I do not want to go farther than that. In 
short, we can conceive of such a state of things. Now, 
this is not really and purely an imagination, for when we 
look upon the surface of our globe, as I said before, we 
have evidence of similar changes in nature. We talk of 
the elemental bodies as though they were existing things; 
but where are they? We have oxygen, nitrogen, sulphur, 
certain metals, and certain bodies which we could specify, 
but what has become of the others ? Where is hydrogen ? 
Where is chlorine ? Above all, where is fluorine? Where 
are these things ? Why, they are at any rate locked up 
in combination, in such a way that it is only within the 
last hundred years that the art of the chemist has revealed 
them to mankind. Now, if in our globe there had been 
more hydrogen,—if there had been an excess of hydrogen 
present in the matter from which our globe was made,— 
and if we suppose it to be true that the gases condense in 
the solid matter of our globe, we cannot doubt that the 
whole of the free oxygen would have been carried away from 
our planet, and that we should have had simply oxygen 
stored up in the form of water. We should have had 
water, but no oxygen at all; all the hydrogen would have 
combined with it and carried it all away. 

When we look at some of the facts which have been 
revealed to us, by the extraordinary analyses which have 
been made of the matter of distant worlds and nebulse, by 
means of the spectroscope, it does not seem quite incredible 
to me that there may even be evidence, some day, of the 
independent existence of such things as these, x and v. 
We know that Dr. Miller and Mr. Huggins saw a most 
wonderful hydrogen combustion—at least, what they 
imagined to be a hydrogen combustion —taking place in a 
variable star. Now, for aught we know to the contrary, 
this hydrogen combustion might be merely hydrogen 
combining with unknown elements, and carrying them all 
away in the form of chlorine, nitrogen, and the like. 
One of the nebulae examined by Dr. Miller and Mr. 
Huggins afforded them the spectrum of an ignited gas, 
and in the spectrum of the nebula they saw one of the 
lines of nitrogen alone. Now, this suggests that this line 
might have been produced by one of the elements of 
nitrogen, before it had combined with another substance 
to form nitrogen. That might have been the element, v. 
I am only suggesting that; but I say that if we follow up 
the subject we may have, one day revealed to us, indepen¬ 
dent evidence of the existence of these elements. 

Let me, in conclusion, make one or two observations 
upon a point which, of course, must occur to every 
chemist who has studied this method. If we had taken, 
not a as the symbol of hydrogen, but had started with a 
different hypothesis, namely, that the symbol of hydrogen 
was a2, we should, of course, have arrived at a different 
symbolic system, that would have been analogous in its form 
to our present symbolic system—that is to say, you might 
have given to it an interpretation analogous to that system. 
We should have had hydrogen as a2; water a2|, and so on. 
In fact, we should have been led to develop a system differ¬ 
ent from that which I have brought before you. You may 
with reason ask me, “ Why do you prefer one of these 
systems to the other; or do you prefer it; or what 
view do you take of that question?” Let me say, in the 
first place, that my object has been, hitherto at least, not 
to give you a very definite answer to this question. For I 
have not yet placed before you and others, the ideas upon 
which a judgment can properly be formed on the question; 

but it is certainly true, in a certain sense, that there is 
more than one answer to the chemical problem, and that 
this system as thus developed, leads to another solution 
of the question. It gives you another answer to your 
inquiry. But further than this, there may be other 
answers still, although, perhaps, these are the only 
two answers necessary in considering the chemical 
problem; and this point which I wish to bring before 
you is of a far more subtle nature than it has been 
suspected to be. It is a method which you cannot 
attempt by the modes of atomic symbolism. It may be 
regarded as an equation of which there are not only one 
root, but several roots. Some of these roots may be 
thrown away, but some may lead us to a real solution. 
Now, I am not saying that one answer is the same in 
kind as the other answer, for I, with a natural preference, 
select the system a. I think there is'something there, which 
is really of more importance and more necessary, in ex¬ 
pressing the symbols than that which is given in the 
second system. I do not at all disregard that system. 
Indeed, I shall hereafter consider it, and endeavour to see, 
at any rate, what it means ; but, I say, there is something 
in my system which is not in the second system— 
something in the system of a, which is not in the 
system of a2. I cannot discuss this question with 
the hope of producing conviction in your minds, but 
I will just point out one fact. It is this,—that you 
can pass from the system of a to the system of a2 by a 
direct process of substitution. I mean, that if you say 
that here are two independent systems—the system of a, 

and the system of cr—I say those systems are not entirely 
independent; for if you have constructed the system of a, 

you can make a substitution of a? for all. What that 
system would be, it is not necessary here to imagine. But 
having constructed this system of a2, you cannot go back. 
It is not a logical consequence at all that, because you 
can take the square of the first system, therefore you can 
go back again. It will be absolutely impossible to pass 
at all from the latter system to the former. The one is 
derived primarily by substitution, and the other is not 
derived purely by substitution, but first by substitution, 
and then by reduction. 

Discussion. 

Dr. Frankland : I am sure, sir, that I only express 
the feelings of everyone present when I say that I have 
listened to the lecture which Sir Benjamin Brodie has 
just given us with great interest and admiration. I 
cannot help thinking that the bringing forward of an 
entirely new method of viewing chemical phenomena 
such as has been brought before us to-night, must be 
fraught with great good to the science ; but at the same 
time, I may be permitted, perhaps, having been alluded 
to in the earlier part of the lecture as a prominent advocate 
of what might be termed the opposite system of repre¬ 
senting chemical facts, to protest at the outset, in the 
most emphatic manner, against the view which Sir 
Benjamin Brodie appears to have of such representations. 
I am not going to speak on behalf of other chemists who 
employ those more concrete modes of chemical representa¬ 
tion. On my own behalf, however, in repudiation of the 
notion that I regard such representations as these graphic 
or glyptic formulae, or even symbolic formulae byr letters 
only, in the sense of representations of the constitution of 
those portions of matter called atoms, or as representations 
of the position of these atoms in the compound ; perhaps 
I cannot do better than state, simply and at once, that 
1 neither believe in atoms themselves, nor do I believe in 
the existence of centres of force, so that I do not think I 
can be fairly charged with this very crude notion which 
would otherwise attach to me with regard to the repre¬ 
sentation of such chemical compounds. Now, sir, many 
people, I believe, have been much dissatisfied of late with 
chemical formulse in one respect, and I confess that I am 
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one of the most dissatisfied. This note of dissatisfaction 
was, I believe, first expressed by Mr. Waterston. We do 
not express in our chemical formula;, and in our chemical 
symbols, the idea of the force which has been involved in 
the operations expressed in those chemical compounds to 
which we apply the formulae ; and I think that one of the 
greatest advances which could possibly be made in the 
notation of chemical compounds, would be the intro¬ 
duction of this element. When, however, we leave 
statical formulae—when we leave the mere representation 
of the atoms of compounds (if you will allow me 
figuratively, for a moment, to use the expression)—and 
when we go to the operations themselves by which those 
compounds are formed, I think we require then this 
expression of the forces involved, still more than we do in 
the statical formulae that have hitherto been employed by 
chemists. Now, it appears to me, that we seek in 
vain for this element in the new development which 
Sir Benjamin Brodie has so eloquently placed before us 
this evening. Again, I think that every chemical formula 
is of use chiefly, if not only, as a means for future dis¬ 
covery in nature. So far as it serves that purpose it is of 
use, if it does not serve that purpose it is useless. The 
more, therefore, that a chemical formula expresses of our 
knowledge of the body for which we put it, the more 
valuable, I apprehend, that formula is. Now, if we take 
two well-known chemical compounds—namely, nitric 
acid on the one hand, and sulphuric acid on the other 
hand—I believe that if there is anything that we do 
know with certainty regarding these two acids it is this : 
that in the case of nitric acid the hydrogen present in that 
compound can be taken out of it in one piece only, whilst 
in the sulphuric acid you can take out the hydrogen in 
two pieces. Now, when I look at the formula of nitric 
acid cu'!3, and of sulphuric acid a0|4, I find in both these 
formulae the same expression for the hydrogen; so that, 
I say, there is not contained in that formula the same 
amount of information, and of the most essential informa- 
tion, with regard to these two acids, that we possess in 
the present formula, differ as they may amongst different 
chemists, and lamentably they do so differ; still, by 
almost every chemist those two acids are expressed by 
formulae representing this peculiarity of the hydrogen in 
those two compounds. These new formulae, I say, do not 
express that idea, do not give us that information. I 
certainly do not imagine that any evil is likely to arise 
from such symbolical representations as have been 
hitherto used, even those of the very crudest kind 
which have been so strongly censured by Sir Benjamin 
Brodie ; and, further, I do not think that science would 
ever suffer from the legitimate use of hypothesis. In fact I 
cannot conceive of the future progress of science without 
such use of hypothesis ; and I must say that it is to me 
a great recommendation for the new notation which has 
just been placed before us, that it involves a very fair 
amount of such hypothesis, which, I hope, will be capable 
of being used for the advance of the science, and for the 
benefit of its representations. 

Professor Clerk Maxwell said he confessed that when 
he came into the room his feelings received a wholesome 
shock from two of the statements in the diagrams—first, 
that space was a chemical substance, and second, that 
hydrogGn and mercury were operations. He now, how¬ 
ever, understood what was meant. The present seemed to 
be an endeavour to cause the symbols of chemical sub¬ 
stances to act in the formulae according to their own laws. 
The formulae at present used were made to express many 
valuable properties of chemical substances, just as a great 
many formulae were employed to represent the syllogism 
in logic, which required a logical mind to form them, to 
understand them, and to reason upon them. The only 
successful attempt to introduce a new system in the 
logical representation was that of Mr. Boole, who accom¬ 
plished it by the metaphysical and mathematical concep¬ 

tion that x2 was equal to x. In Sir Benjamin Brodie’s 
system a did not mean exactly “hydrogen,’' but “make 
hydrogen ; ” that is, take the cubic centimetre of space, and 
put hydrogen into it of the proper pressure and tempera¬ 
ture. But if they were to compress into that space another 
volume of hydrogen, that would not be n~, because it would 
increase the pressure to double what it was before. If 
it were possible to get a2, they would require to combine 
two volumes together by a process unknown to chemists, 
keeping the pressure and temperature as before. There 
was, in this respect, no doubt, an idea which differed from 
the mere collocation of symbols. The unit of ponderable 
matter described in the system was one which had been 
derived by chemists from chemical considerations alone. 
It had also been advocated by physicists from considera¬ 
tions derived from the theory of heat. In order to decide 
with certainty on the truth or falsehood of the atomic 
theory,iit would be necessary to consider itfroma dynamical 
point of view. He meant that kind of dynamics treated of 
in books on mechanics. It was worth while to direct the 
attention of chemists to the fact that a belief in atoms con¬ 
ducted necessarily to exactly the same definition as was 
given there—namely, that for every kind of substance the 
number of atoms, or molecules, in the gaseous state, occu¬ 
pying the space of a litre, at a temperature of o degrees, 
and of a pressure of 760 millimetres, must necessarily be 
the same. That was a consequence which could be de¬ 
duced from purely dynamical considerations on the sup¬ 
position advocated by Professor Clausius and others, that 
gases consist of molecules floating about in all directions, 
and producing pressure by their impact. That theory was 
now under probation among chemists, physicists, and 
others. The next step was one which might be far off— 
the finding of the number of these molecules. That number 
was a fixed one; and when it could be arrived at, we should 
have another unit of ponderable matter—that of a fixed 
molecule. 

Professor Stokes (on being invited by the President to 
join in the discussion) said he had very little to add to 
what had been said ; but referring to the way in which the 
symbols of some of the elements were arrived at, he might 
say they were based upon the known laws of combination 
by volume. The chief feature which struck him in the 
system of Sir Benjamin Brodie was, that it allowed them 
to express the composition of bodies by a method which 
took in all their existing knowledge, and did not assume 
anything besides. Of course the mode of expression was 
liable to change with an increase of knowledge ; but taking 
their knowledge at a fixed point, such as it was at the 
present day, the method expressed everything that was 
known without superfluous hypotheses. The question of 
binoxide of nitrogen was a very important one ; for if the 
known vapour density of that substance was to be admitted, 
it would seem to resign the question in favour of Laurent's 
system. On the other hand, if they agreed to pass over 
that anomaly for the present—and all chemists would 
admit that there was an apparent anomaly about it—then 
they were led to Sir Benjamin Brodie’s system. 

Mr. Wanklyn said the remarks of Professor Stokes had 
suggested what probably would occur to every one in the 
room—that the new method was a one-volume system. 
The well-known system of Gerharclt was a two-volume 
system. 

Dr. Odling : The pleasure with which I have heard Sir 
Benjamin Brodie’s lecture is, I am afraid, almost counter¬ 
balanced by the shock which my feelings received on hear¬ 
ing from Dr. Prankland that he questioned the positive 
existence of atoms. If Dr. Frankland’s opinion on that 
subject was what he has stated, he has grossly deceived the 
chemical public. (Laughter.) The Chairman has said 
quietly aside to me that, after all, Dr. Prankland never 
really believed in atoms, or he would not have ventured to 
take such liberties with them. We have been led to be¬ 
lieve that not only have we atoms, but that these atoms 
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possess imaginary prongs, and that there is an imaginary 
clasping between them by means of these imaginary prongs, 
in a sort of hermaphroditism which it is scarcely possible 
to refer to. It behoves chemists to give their attention to 
this matter, as it affects their fundamental notions of 
chemical constitution and chemical change. After all, the 
system of symbols is a method of expression, and its value 
must depend upon its usefulness, upon the accuracy with 
which it expresses, and the facility with which it can be 
used. The accuracy with which Sir Benjamin’s system 
can express, has been brought out in the part of his paper 
already published ; but we wait for information on the 
facility with which the method can be used, and the ad¬ 
vantages attending upon its use. It appears to me to 
possess one prominent merit, and that is expressed by the 
author in his paper—that the expressions are brought 
into immediate relations with the facts themselves. The 
present method of chemical expression, really, is not based 
directly upon the facts, but upon the facts through the 
intervention of the atomic theory. There is nothing of 
this kind in the method which the lecturer has introduced 
to the Society. No doubt the expression bears a relation 
directly to the fact, be the theory what it may. In the 
ordinary use of our present symbolic language, there are 
some chemists who, differing from Dr. Frankland, do be¬ 
lieve in atoms, but who, not differing from Dr. Frankland, 
bring the idea of atoms prominently forward. On the other 
hand, there are some who, like myself, do not believe in 
atoms, and who keep the idea of atoms in the background 
as much as possible. But whether we do or do not believe 
in atoms, it still remains true that our notation is based 
upon the atomic theory, and without the atomic theory 
our language has no meaning whatever. One of the 
advantages of the new method is, that it is not incon¬ 
sistent, by any means, with the atomic theory ; but it is 
not based upon it. Another point of view from which the 
system commends itself even more strongly to our 
attention, is that which has been adverted to by Mr. 
Wanklyn, and which it does not require anybody to point 
out—namely, that it is a one-volume system, while the 
method which has been hitherto in use is a two-volume 
system. Laurent, however, has also introduced a one- 
volume system ; but in that of the present author there is 
this additional feature : that it is the only mode introduced 
to chemists by which the volumes of substances can be 
represented by integral numbers without fractions. In 
Laurent’s system there are fractions. It seems a thing 
altogether ridiculous that, under any system, we should 
adopt, as a unit of chemical substances, that which consists 
of two units, and which we are obliged to express in every 
way as consisting of two units. The new system is the 
first in which all prime factors can be written by an in¬ 
tegral number. Another point of interest is the dissipation 
of that extraordinary law of even numbers which was 
brought into notice by Laurent and Gerhardt. Why that 
law should exist upon the atomic hypothesis, which is a 
dualisti c hypothesis—the hypothesis which also exists in 
the expressions based on Laurent’s one-volume system—is 
truly inconceivable ; but in the mode of expression intro¬ 
duced by Sir Benjamin Brodie, this disappears altogether, 
and we get, at any rate, an entire series of compounds 
formed by the simple increment of atoms, one upon another, 
and without any of the objections which the ordinary 
formulae present. Dr. Frankland has adduced, as a 
recommendation to this method, that it really introduces 
a great deal of hypothesis. There is no doubt that the 
whole system, as compared with the system of a2, is based 
upon an hypothesis ; but with the exception of that hypo¬ 
thesis, I do not think that there is anything hypothetical 
in the whole system. Admit, for one instant, the not im¬ 
probable hypothesis that the unit of weight of hydrogen is 
an indivisible quantity, and all the remaining portion 
follows as a matter of course. There remains only the 
question whether the consequences, which the adoption o 

such an hypothesis leads to, are of such a character as to 
confirm the hypothesis, and, in fact, to demonstrate its 
truth. On that point I must say that I feel the difficulty 
which has been suggested by Dr. Frankland respecting the 
bodies which chemically behave in a different manner, 
and which are distributed in a different way, although, 
judging from their mere formulae, it would be supposed 
that they should be distributed in an identical way. We 
have no means of separating, in our minds, that hydrogen 
which is distributable from that which is not. Altogether, 
I view the paper as of very great use to chemists, as calling 
upon them to consider the grounds upon which their present 
opinions are based, and as shattering to the ground a great 
many of the superstructures which have been raised upon 
the old theory. The paper is of the highest importance 
and the greatest interest. I feel, as many must have felt 
upon former occasions, that a blow has been given to one’s 
long-cherished convictions. But, at the same time, I am 
not at the present moment inclined to abandon them alto¬ 
gether. I look upon myself as vanquished for the moment, 
but I am not altogether disinclined to renew the combat, 
when further knowledge shall give me the means of 
doing so. 

Mr. Brayley said that it appeared that one of the most 
striking and important elements of the subject which Sir 
Benjamin Brodie had placed before the Society, had not 
been adverted to by any of the gentlemen who had joined 
in the discussion. That was, the probability which it 
shadowed forth of discovering the compound nature of 
some of our present elements by a kind of chemical calcu¬ 
lus. Professor Stokes had characterised the new method 
as embodying the representation of all we knew, but it 
appeared to add to this a hypothetical shadowing forth of 
what w’e might hope to know hereafter. It would be 
acceptable to chemists if the author would have the good¬ 
ness to explain the manner in which he arrived, by his 
method, at the conclusion that whatever was represented 
by a (whether hydrogen or any other substance) was con¬ 
tained in all those haloid elements to which the sign of a 
was attached, such as chlorine, iodine, and bromine. 

Mr. Foster said he thought the point which must strike 
chemists, at first sight at any rate, as the most interesting 
result of Sir Benjamin Brodie’s method, was that it enabled 
them to arrive at the conclusion that some elements were, 
in point of fact, compounds. This, however, was by 
no means the first time it had occurred in the history 
of the science that chemists had arrived, by pure 
reasoning, at the conclusion that some substances, whose 
elements they did not know, were compounds. For in¬ 
stance, before it was known that the alkalies and the 
alkaline earths could be separated into oxygen and a metal, 
the majority of chemists were pretty well convinced that 
they were compound substances. And with regard to 
chlorine itself, that substance was, at its very discovery, 
viewed in a manner which was analogous to, if not, in point 
of fact, identical with, the view which was indicated by Sir 
Benjamin Brodie’s notation. Hydrogen, hydrochloric acid, 
and chlorine were regarded in early times as bodies which 
formed a series with each other, hydrochloric acid being 
exactly half-way between hydrogen and chlorine. One 
point which had been alluded to, as well by Dr. Frankland 
as by Dr. Odling, was that the symbols exhibited in the 
diagram did not, in all cases, express quite as much, from 
some points of view, as the ordinary chemical formulae. 
For instance, the formulae of sulphuric acid and of nitric 
acid did not show that the sulphuric acid was what was 
commonly called bibasic, and nitric acid monobasic. That, 
he thought, was hardly a fair criticism upon the formulae. 
For sulphuric acid the symbol was a0|4; for nitric acid 
the symbol was av£3. But although the symbol represent¬ 
ing hydrogen occurred merely once in each formula, still, 
having regard to the other letters, these tell us that the 
hydrogen is distributable in one case and not in the other. 
Take again the similar cases of water and hydrochloric 
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acid. The first was represented by a£, and the other by 
ax- One of the properties of the symbol x was to render 
the a with which it was combined undistributable, whereas 
the £ combined with the hydrogen rendered the hydrogen 
distributable; so that although a occurred once only in 
the formulae of water and hydrochloric acid, the other 
letters showed that its properties varied. They should, 
therefore, judge of the formula, not by one of its signs 
alone, but by the varied meaning due to the collocation of 
symbols. 

Dr. Williamson (Chairman) : I cannot refrain from 
expressing on my own behalf, what I am sure must have 
been felt by all present—the strong sense of the obligation, 
under which we are placed to our eminent colleague, for 
the most laborious and most important work which he has 
been carrying on for many years, though it is only now 
becoming known to chemists. It is a peculiarly difficult 
thing to dissociate oneself from the prevailing ideas on 
such a subject as has been put before the Society ; and yet 
such dissociation is essential to the working out of any 
truly new conception, and especially any new mode of 
expression. The novelties of expression which Professor 
Maxwell spoke of as having been a shock to him, are in 
themselves the essential condition of the working out of 
the new system of notation. One is, perhaps, pained on 
first hearing that i is equal to zero. Nor are we accus¬ 
tomed to understand an operation performed merely upon 
space. I must confess that although I have given con¬ 
siderable time and attention to the paper, I do not feel 
that I am in a condition to fully appreciate all the expres¬ 
sions used in that part of the system already published. 
There are some things which I feel hardly able to accept 
on the present basis ; but, at the same time, I feel that 
until one can understand in plain English and in ordinary 
words the meaning of those operations and things denoted, 
it will be exceedingly presumptuous to doubt the correct¬ 
ness of results which have primd facie evidence of great 
consistency. Every chemist must be struck with the unity 
and consistency of the new method ; but those qualities 
cannot be attributed to the present system of notation. I 
am quite convinced that whatever modifications Sir Ben¬ 
jamin Brodie’s system may undergo at the hands of its 
author, its introduction will inaugurate an exceedingly 
important era in chemical language and notation. I am 
sure the Society will join with me in thanking the author 
most cordially for the great intellectual feat which he has 
performed in working out this subject, and in hoping that 
before long he may accomplish some further steps in his 
great work. 

The Lecturer's Reply. 

Sir Benjamin Brodie : I do not know that there really 
remains very much for me to say upon this matter. With 
many of the remarks that have been made, both by Pro¬ 
fessor Frankland and by Dr. Odling, I cannot but agree. 
I think, myself, that the object of a method is not simply 
to give us statical formulae, but that we must also con¬ 
sider the dynamics of the science. I mean, by “ statical 
formulae,’* that we are not merely to consider what matter 
is, but that we are to consider the laws also by which 
matter changes ; and that is a point upon which I hope to 
throw some light at a future time, in the second part of 
the paper. It is then that the question will naturally 
arise as to the way in which the kind of facts, which it has 
been attempted to express by the theories of atomicity, will 
appear in this method. You must not suppose, because I 
have not entered upon these subjects, that I have ignored 
them ; I only postpone the consideration of them. With 
regard to the other point, about the relative merits of this 
mode of statement and the one ordinarily in use, I think 
that some of the remarks of Dr. Frankland, and my friend 
Dr. Odling too, are based simply upon a misconception. 
Dr. Frankland seems to imagine, in the case of such 
symbols as those of nitric acid av£3, and of sulphuric acid 

a0£*, that the important and fundamental distinction 
which is assumed in our present system to consist in the 
different number of atoms of replaceable hydrogen which 
these substances respectively contain, is altogether oblite¬ 
rated and lost sight of. But this is not so. By simple 
inspection of the symbols, you can ascertain precisely, as 
in our present notation, the changes of this order of which 
chemical substances are susceptible. But, as Professor 
Foster justly observes, you must take into account the 
whole symbol, and not a bit of it only. If you take into 
account the fact that the matter of all known chemical 
substances is identical with the matter of the elementary 
bodies, then there is nothing to be added. To one who is 
familiarised with the use of these expressions (when this 
point is properly regarded), it is at once apparent that, 
whereas we can perform two of the operations, for 
example, symbolised in x, and two only of those operations, 
upon the symbol a0£4, we can perform one, and one only, 
of those operations upon the symbol ay£3. These im¬ 
portant questions, however, cannot be thus briefly dis¬ 
cussed, and I must defer their consideration to other 
opportunities. 

MISCELLANEOUS. 

Chemical Society.—The next meeting of the Society 
will be held on Thursday evening, at 8 o’clock, when 
the following papers will be read:—“ On Derivatives of 
Hydride of Salicyl,” by Mr. Perkin ; “ Analysis of Biliary 
Concretion,” by Dr. Phipson ; “ On Pyrophosphoric Acid," 
by Dr. Gladstone. 

Mag’ncsiani.—We understand that the Magnesium 
Metal Company are progressing in the manufacture of 
magnesium wire and riband. They have found from 
experience that if magnesium riband is pressed broader 
and thinner, and by this means made to present a larger 
surface to the oxygen of the atmosphere for the same 
weight of metal, it burns much more steadily and surely. 
They are now supplying the metal in this form. 

Extractum Conii.—Dr. John Harley has proved 
by experiment that the ext. conii is a very uncertain, if 
not an inert, preparation. He attributes this to the fact 
that the active principle of the plant is, to a certain extent, 
vaporisable, even at a natural temperature of 70° to 9o° 
Fahr., and that a prolonged exposure to a high tempera¬ 
ture is accompanied by a progressive diminution of the 
conia, the alkaloid being converted into ammonia and 
some other secondary product. It is, therefore, necessary, 
in order to obtain an extract of full power, to expose the 
juice in shallow dishes to a rapid current of dry air having 
the temperature of 150° Fahr. By this process, an extract 
containing one per cent, of conia may be procured.— 
Pharm. Journal. 

Sublimation of tlie Alkaloids.—Dr. Guy suggests 
the following mode of procedure :—Provide small crucible 
covers or slabs, or fragments of white porcelain, a few 
microscopic cell-glasses, with a thickness of about one- 
eighth of an inch and a diameter of circle of about two- 
thirds of an inch, and discs of window-glass about the 
size of a shilling. Place the porcelain slab on the ring of 
a retort-holder, then the glass cell, and upon the porcelain, 
in the centre of the cell, a minute portion of the alkaloid 
or other white powder or crystal reduced to powder. Then 
pass the clean glass disc through the flame of the spirit lamp 
till the moisture is driven off, and adjust it over the glass 
ring. Now apply the flame to the porcelain, underneath 
the powder, and continue to heat till the powder undergoes 
its characteristic change and gives off vapour. Watch the 
deposit of this vapour on the glass disc, and remove the 
spirit lamp, either directly" or after a short interval, as 
experience may determine. By this process Dr. Guy has 
succeeded in getting very beautiful crystalline sublimates 
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of morphia, strychnine, solanine, and cryptopia. He 
recommends it in preference to that of Dr. Helwig.— 
Pharrn. Journal. 

Cryptopia.—Messrs. T. and H. Smith have discovered 
a new alkaloid in opium,which they have named cryptopia. 
It is extracted from the weak spirituous washing of crude 
precipitated morphia, but the quantity yielded by opium 
is very small, Messrs. Smith having operated upon four or 
live tons of opium, and only obtained five ounces of muriate 
of cryptopia. They have prepared tlie'sulphate, muriate, 
nitrate, thebolactate, and the acetate ; these all crystallise 
in beautiful and distinct forms, but the alkaloid itself has 
much better defined crystalline forms than any of its 
compounds. Its primary form is a hexagonal prism, and 
it is obtained in this condition if crystallised slowly in a 
tube from its alcoholic solution. The formula of the new 
alkaloid is C2jH25N05.—Pharm. Journal. 

Preparation of Hydrate of Sodium from Sodium. 

—At the recent soiree of the Pharmaceutical Society, a 
large block of pure fused hydrate of sodium, prepared 
from metallic sodium, was exhibited, and excited much 
attention. It is thought that a short account of the means 
adopted to oxidise so explosive a substance may not be 
without interest to our readers. Sodium, as prepared for 
the market, is cast in moulds, which are well smeared with 
oil, which coats the metal and prevents it oxidising ; but 
the sodium from which the hydrate is made is cast in 
bright clean moulds. When removed it is well rubbed 
with a clean linen cloth, in which it is encased to prevent 
contamination from the atmosphere. The bars of sodium 
are now cut into lumps about one inch square. One of 
these lumps is thrown into a perfectly clean silver dish, 
which floats on a stream of cold water. A few drops of 
distilled water are poured on the sodium, and the vessel 
is well agitated by hand, which prevents explosions. When 
the first lump of sodium is dissolved, another piece is 
thrown in, additional drops of water are added, and the 
vessel kept constantly agitated, and so on throughout the 
operation. After a deposit of soda forms at the bottom and 
around the sides of the vessel, and the liquid becomes com¬ 
pletely saturated, the tendency to explosions seems much 
reduced. If the dish remains quiet, great amount of heat 
is generated, and the fusing sodium bursts out like a tiny 
volcano, scattering globules of fire—i.e., burning sodium— 
all around ; but if the vessel is kept in constant motion, a 
fresh surface of cold water is brought into contact with 
the fusing sodium, its temperature is reduced, and explo¬ 
sions are almost prevented. The milky liquid thus pre¬ 
pared is now filtered, and then fused in a silver crucible, 
over a gas furnace, to a dull red heat, or until all moisture 
is driven off and the liquid becomes perfectly transparent. 
The crucible is carefully covered up, and the contents 
allowed to cool; but as the hydrate of sodium is very 
deliquescent, absorbing moisture even when too hot to be 
handled with impunitj', it is removed from the crucible 
whilst warm, quickly broken into lumps, and placed in well- 
stoppered bottles. The operation is, at the best, a slow and 
tedious one, accompanied with an unpleasant smell and 
some annoyance, as, with the utmost care, explosions 
cannot be entirely avoided. A steady workman will 
dissolve up, working with one dish, about j J lb. of sodium 
per day, but he coull be trained to take charge of two 
dishes. 

Preparation of Dilute Phosphoric Acid.—■ 

Introduce into a French glass tubulated retort, of capacity 
of forty-two parts, twelve parts of water and two parts of 
phosphorus. Place the retort on a sand bath, and introduce 
through a funnel tube, fixed in the tubulure by means of 
a cork and reaching half an inch below the level of the 
liquid, eight parts of nitric acid. Apply gentle heat, and 
watch the operation closely as soon as reaction commences. 
When the reaction slackens add more nitric acid in por¬ 
tions of about one-fourth part at a time. Should the 
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reaction become violent, small quantities of warm water 
must be added until it is reduced to its ordinary action, 
which may be compared to the gentle boiling of water. 
The formation of frothy bubbles on the surface of the 
liquid is always the forerunner of violent reaction, and 
should be checked at once. I have found that if it was 
checked at this stage, a comparatively small amount of 
water would answer, but if allowed to react violently a 
much larger quantity of water was necessary. The 
evaporation of the acid, after the phosphorus is all oxidised, 
is conducted in a porcelain capsule ; towards the end of 
this process it will froth up, owing to the rapid disengage¬ 
ment of nitric oxide. The dish must therefore have about 
three times the capacity of the acid when concentrated, 
and a little distilled water should be kept conveniently 
near, to add in case there is danger of frothing over. It is 
scarcely necessary to add that the operation should be 
conducted under a good furnace hood, or otherwise the 
beak of the retort should be introduced into a good flue.— 
C. L. Diehl, Am. Pharm. Assoc. 

Meeting’s for tl»e Wecli. 

Wednesday, June ig. 

Geological Society, 8 p.m. Mr. S. Y. Wood.jun., “ On the 
Post-Glacial Structure of the Thames Valley Dr. Duncan 
and Mr. J. Thomson “ On CyclocyathusMr. J. W. 
Salter “ On the Tracks of Pteraspis in the Upper Ludlow 
Sandstone Rev. J. H. Timins “ On the Chemical Geolnyy 
of the Malvern Hills; ” Mr. T. M. Hall “ On the Fossils 
of the North Devon SeriesMr. W. R. Swan “ On the 
Geology of Princess Islands, Sea of MarmoraDr. Col- 
lingwood “ On the Sulphur Springs of Formosa; ” Mr. 
G. B. Stacey “ On the Geology of Benghazi, Barbary 
Dr. Haast “ On the Geology of Canterbury, New Zealand ; ” 
Dr. Dawson “ On a New Carboniferous Mollusk ; ’’ Mr. E. 
Thornton “ On the Coal of Brazil.” 

Thursday, June 20- 
Royal Society, 8| p.m. 
Chemical Society, 8 p.m. 

Friday, June 21. 

Royal Institution, 8 p.m. Professor Tyndall “ On some 
Effects of Sonorous Vibration." 

Determination of Arsenic in Sulphide of 

Arsenic.—To determine the arsenic contained in sul¬ 
phide of arsenic—an operation often necessary for the 
estimation of arsenic—M. Graebe uses a standard solution 
of iodine, as in the estimation of arsenious acid. Suspend 
the sulphide of arsenic in water, add some carbonate of 
soda, then a little starch paste, and the standard solution 
of iodine. (It is evidently necessary that the sulphide of 
arsenic should be freed from sulphuretted hydrogen.) The 
reaction takes place according to the equation— 

As S3 + 5 I + 5^-0 =AsO;; + 5MI + jS. 
—Journal fur praktische Chemie, xevi. 261. 

Volumetric Estimation of Lead and Tin.— 

M. Graeger determines the lead by ferrocyanide of potas¬ 
sium ; the decomposition takes place according to the 
equation— 

2(Pb0,N05) + 2(KCy),FeCy = 2(PbCy),FeCy + 2K0,N05. 

Ferrocyanide of lead is almost insoluble in acids, and it3 
precipitation is easy. The author employs a standard 
solution of ferrocyanide of potassium ; when all the lead 
is precip:tated, the liquid colours ferric salts blue, which 
may be tested in one drop of it. An excess of ferrocyanide 
may be added, and determined in the filtered liquid by 
permanganate of potash. As a control, the ferrocyanide 
of lead may be suspended in water, and titrated by perman¬ 
ganate. Tin, in the state of bichloride, may be estimated 
in the same way, but not when in the state of protochloride; 
in that case it must be first changed to bichloride.— 
Journal fur praktische Chemie, xevi. 330. 
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On the Separation of Tin and Arsenic, 
by Professor Wohler. 

This method is based upon the solubility of sulphide of 
arsenic in bisulphite of potash, which does not dissolve 
sulphide of tin. The mass, oxidised by nitric acid, is 
allowed to digest with sulphur and caustic potash till 
solution is complete (or till the formation of a metallic 
oxysulphide, which is separated by filtration). The 
liquid, treated by excess of sulphurous acid, is allowed 
to rest for some time, and is then evaporated till two- 
thirds of the water and all the sulphurous acid have 
gone off. Filter off the sulphide of tin, and wash it, 
not with water, which must not be used here, but with 
a concentrated solution of chloride of sodium. This 
may be removed from the precipitate by means of a 
slightly acid solution of acetate of ammonia, but the 
liquor so obtained must not be added to the washing 
waters charged with salt. The sulphide of tin, when 
dried, may be converted into oxide of tin by roasting in 
contact with air. The arsenic which the liquid contains 
in the state of arsenious acid may be precipitated by a 
current of sulphuretted hydrogen. 

Chemical Composition of the Mud from the Streets of 
the City of London, by Dr. Letheby.* 

The largest amount"of mineral matter is always found 
in the mud in wet weather, when the abrasion of the 
stone and iron is greatest. At that time it may amount 
to 79 per cent, of the weight of the dry mud ; whereas, 
in dry weather, it does not exceed 42 per cent. Taking 
the average of all weathers, the amount of horsedung to 
abraded matters is about 57 per cent. 

The exact proportions of stony and ferruginous matters 
in the mineral constituents of the mud have not been 
determined; but from the deep red colour of the ash 
obtained by incinerating the mud, there can be no doubt 
that the proportion of iron in the mud is very large; 
and it must have been derived from the wheels and 
horseshoes abraded by the stones. 

In the case of the wood pavement, the amount of 
organic matter in the dried mud was larger than in the 
case of the stone pavement. It amounted, in fact, to 
about 60 per cent., and the ash was highly ferruginous. 

Very probably the average proportions of horsedung, 
abraded stones, and abraded iron in the mud from the 
stone-paved thoroughfares is about as follows :— 

Horsedung ..... 57 
Abraded stone . . . *30 
Abraded iron. . . . *13 

100 

The mud was in every case so finely comminuted that 
it flouted freely away in a stream of water, and the 
inference is that it would not subside to any great 
extent in a sewer with a moderate flow of water. 

During the last twelve months many analyses have 
been made in my laboratory of the mud from the 
City thoroughfares, with the view of ascertaining the 
relative proportions of horsedung to the matter from 
the abraded stones and iron of wheels and horseshoes; 
and the results show that the former material averages 
about 57 per cent, of the dried mud. 

It was first ascertained that the amount of moisture 
in the street mud varies to a considerable extent, accord¬ 
ing to the state of the weather, but it is rarely less than 
35*3 Per cent, of the weight of the mud in the driest 
weather—the average of ordinary weather being 48^5 
per cent.—and in wet weather it ranges from 70 to 90 
per cent. 

After all moisture has been driven off from the mud 
by exposing it for many hours to a temperature of from 
266° to 300° of Fahrenheit, the relative proportions of 
organic and mineral matters were as follows; and for 
comparison the composition of well-dried fresh horse¬ 
dung and common farmyard dung has also been deter¬ 
mined :— 

Composition of Mud from the Stone-paved Streets of the 
City, compared with fresh Horsedung and Farmyard 
Dung dried at 300° Fahr. 

Fresh 
Constituents. Horse¬ 

dung. 

Organic matter . 82^7 
Mineral matter . 17*3 

IOO'O 

Farm- Mud from Stone-paved Streets. 
A 

yard 
Dung. Maximum 

Organic. 
Minimum 
Organic. 

N 
Average. 

• 69*9 58-2 20*5 472 
3o‘i 4i'8 79*5 52-8 

IOO'O 100*0 IOO'O IOO’O 

On the Invariableness between the Ratios of the Weights 
of the JElements forming Chemical Compounds, by 
J. S. Stas. 

I HAVE already stated that the laws of chemical propor¬ 
tions are not mathematically proved. Indeed, the atten¬ 
tive examination of all the facts in the science bearing 
upon this subject has convinced me that chemists rely 
rather upon the constancy of the composition of com¬ 
pounds, than upon a rigorous demonstration of Wenzel’s 
law, and of Dalton’s hypothesis, known as the law of 
multiple proportions. 

I shall not here examine Gay-Lussac’s celebrated 
article “ On the Mutual Combinations of Gases,” * nor 
Wollaston’s article “ TJpon the Carbonates and the 
Oxalates,”t which, since the commencement of this 
century, have served as the experimental basis of 
Dalton’s hypothesis. It is now allowable to affirm 
a priori that Gay-Lussac has not succeeded in proving 
his law of volume as a mathematical law; for, in fact, it 
can only be correct within certain limits, since the law 
of the compressibility of elastic fluids and the law of 
the expansion of gases by heat are themselves only 
approximately correct. The experiments of Wollaston 
on the relations of oxalic acid and potash in the neutral 
and acid oxalates were performed upon such a small 
scale that it is impossible to tell from them if the law 
of multiple proportions is a mathematical or an approxi¬ 
mate law. Even admitting the quantities to have been 
sufficient, the principle relied on by the famous English 
chemist—viz., neutrality measured by colouring matter— 

* Communicated by the author. 
* Mimoires de Physique et de Chimie de laSucUte d’Arcueil, vol. ii. p. 207. 
t Philosophical Transactions of the Royal Society, 1808, 1st part, p. 96. 
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is but an hypothesis 
proof. 

All the analyses and syntheses yet performed are 
quite powerless to prove the law of definite proportions 
to be a mathematical law. For, whatever skill a chemist 
may possess, it is impossible for him to perform an 
analysis or synthesis without committing an error of 
observation. Now, hitherto, nothing has proved that the 
differences found in certain analyses between experi¬ 
ment and calculation must be wholly owing to error in 
the operation ; a certain part may be due to the inexacti¬ 
tude of the law of definite proportions. Then, again, 
if the existing analyses and syntheses could give an 
exact solution of this problem, all chemists would agree 
as to the atomic weights of a large number of bodies, 
and Prout’s hypothesis would be definitely decided. 
The diversity which has long existed as to certain 
atomic weights proves better than any reasoning that 
an absolute proof of the law of definite proportions is 
still wanting. 

The constancy of the composition of stable com¬ 
pounds being admitted, what is required to resolve this 
problem ? It must be proved that in binary and ter¬ 
nary bodies, for example, having each two elements in 
common, the common elements exist with invariably the 

same ratios as to weight. Thus in two bodies, AB and 
ABC, the ratios of the weights of A to B should be just 
the same in AB as in ABC. 

It may be seen that the solution of this problem may 
be made independently of analysis, for to resolve the 
problem it is merely required to discover if the ter¬ 
nary bodies may be reduced to binary bodies without 
any fraction, however small, of either of the common 
elements becoming free; or, inversely, if the binary 
may be transformed into ternary substances without any 
fraction of one of the elements of the binary compound 
remaining unincluded in the ternary compound. 

Among all the facts composing the science of che¬ 
mistry, there is not one which entirely satisfies these 
conditions. The transformation of the chlorate and bro- 
mate of potassium into the chloride and bromide under 
the influence of heat is the nearest approach of any. 
Chemists who have closely studied this decomposition of 
the chlorate have observed traces of chlorine only in the 
disengaged oxygen. In the analysis that M. Marignac 
made of this salt, he attempted to measure these traces 
of chlorine.f; 

For my part I have tried every means for fixing the 
chlorine on red-hot silver.§ 

In the hope of finding in the transformation of chlorate 
and bromateof potassium into chloride and bromide a solu¬ 
tion of the problem in question, I made new and lengthy 
trials, but they were all fruitless. I always found traces 
of chlorine or bromine, although I had taken every con¬ 
ceivable precaution to deprive the chlorate and bromate 
of the infinitesimal quantities of silica or of foreign 
metals which they retain with the most persistent tena¬ 
city. I was not more fortunate with the perchlorate of 
potassium ; however slowly I decomposed it by heat, and 
whatever pains I took to purify it, the oxygen it gave 
off by the action of heat was always, towards the last, 
contaminated by traces of chlorine. 

Having failed in these attempts, I directed my re¬ 
searches in another direction. It is well known that 
sulphurous anhydride transforms into iodide of silver the 
iodate of that metal suspended in water, at the same time 

Bibliotheque Universelle de Gentve, vol. xl. p. 148. 
§ Recherches sur les Rapports IUciproqy.es des Poids Atomiques : 

J* Analysis of Chlorate of Potash.” 

that it becomes sulphuric acid. I have shown that, under 
the same influence, bromate becomes bromide, and chlo¬ 
rate chloride, of silver. The absolute insolubility of 
iodide, bromide, and chloride of silver in water acidulated 
with sulphuric acid, and the possibility of recognising in 
a liquid a ten-millionth part of silver, of iodine, of 
bromine, or of chlorine, are exceptionally favourable 
conditions for submitting the law of definite proportions 
to a decisive test. For this purpose I undertook the 
researches I am about to describe. 

These experiments were very difficult of execution. 
There were two obstacles I had to contend with ; the 
first, which is readily foreseen, consists in the great diffi¬ 
culty of procuring salts of silver sufficiently pure to be 
submitted to so rigorous a test ; the other, which was 
quite unforeseen, is due to the property possessed by 
sulphurous acid of changing under the influence of still 
obscure, or rather completely unknown, causes, and of 
having, in its changed condition, peculiarities opposed to 
those which it possessed before undergoing this change. 

It is of course impossible for me to give here any idea 
of the difficulties I met with in the preparation of pure 
iodate, bromate, and chlorate of silver; they were 
naturally different for each of the salts. As the different 
steps which I took will prove very instructive to those 
who would care to repeat these researches, I will relate 
very fully the means to which I had recourse to obtain 
these salts, and to ascertain their degree of purity. 

CORBESPONDENCE. 

Chemistry in Schools. 

To the Editor of the Chemical News. 

Sir,—Having now for three years made chemistry a 
regular and important part of my pupils’ studies, I am able 
to speak most favourably of the general results of my ex¬ 
periment. At first I feared the boys would neglect their 
other work for the sake of this most fascinating subject, 
and that I should detect a falling off in their mathematics, 
or Latin, or history, or what not. My fear was entirely 
groundless. They have not learnt less of languages, but 
more of science. Boys who before had no idea of study 
for its own sake have been tempted to apply themselves, 
of their own accord, to chemistry, and, with the earnestness 
which this pursuit has put into them, have worked all the 
better at their other lessons. Of course they take more 
interest in the experiments than in. the explanations. But 
even this characteristic of boys’ nature has its good side. 
They are not liable to value theories more than facts ; and 
in course of time they learn to ash for explanations, and 
are not content till they get them. Chemistry teaches 
habits of careful observation, patience, caution, neat- 
handedness, and quickness. It stimulates ingenuity, and 
strengthens the faculty of generalisation. The other day 
I found that one of the boys had for months been colour¬ 
ing his maps with prussian blue of his own manufacture, 
having got it, by an obvious method, out of the red marl 
which abounds in this district. He dissolved the peroxide 
of iron with sulphuric acid, and precipitated his prussian 
blue with ferrocyanide of potassium. Without enlarging 
upon the topic of my letter further, I very strongly recom¬ 
mend those of my fellow-teachers who have not yet 
thoroughly tried the experiment, to introduce chemistry 
forthwith into their school-course ; only it must be taught 
well—as accurately and as fully as the Latin or the mathe¬ 
matics. I am convinced that the most exact of the 
expei imental sciences, lying at the basis of so many other 
departments of inquiry, must form an indispensable part 
of a judicious and philosophical scheme of education. 

I am, &c. E. S. 
Nottingham, June 6th, 1867. 

whrse basis requires a priori 
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The Tricks of Trade. 

To the Editor of the Chemical News. 

Sir,—Will you permit me to call public attention to a 
system which is undermining the chemical manufactures 
of the United Kingdom, and which, if not checked, will 
drive these important branches of industry, for which wre 
possess such eminent natural facilities, more and more 
into foreign countries ? 

The evil to w'hich I refer is that organised system of 
bribery and corruption prevailing in the sale of drugs and 
chemicals, such at least as are used in the cotton, woollen, 
and silk trades for dyeing, printing, bleaching, &e. 
Suppose, e.g , that a traveller calls at a dyeworks and 
obtains an order. He immediately sends a message to the 
foreman who is to use the article, requesting an interview. 
The parties meet at some out-of-the-way public-house, 
and after a little general conversation over a glass of 
brandy, business begins. Says the traveller, “I’ve just 
seen your governor and got a trial order for a dozen bottles 
of ‘ double muriate,’ and if you will give it a good 
character we will make it a snug thing for you.” The 
foreman, putting on an air of complete indifference, asserts 
that he is very well satisfied with the article he has in 
use, but is, of course, not averse to anything really better. 
At length, after much bargaining and more brandy, it is 
agreed that, in consideration of a bribe of from 5s. to 10s. 
per carboy, the new article is to be reported better than 
the old. A couple of sovereigns are then handed to the 
foreman as a retaining fee, and the meeting terminates. It 
must be distinctly understood that if a traveller neglects 
thus to “ make all right” with the foreman, his wares, 
how excellent soever, will, in most establishments, be con¬ 
demned. If needful, a quantity of goods will be spoiled 
by some intentional neglect, and the blame will be laid on 
“ that new lot of bottles.” 

If a traveller fails to obtain an order, he still seeks out 
the foreman, and, by dint of cash and promises, attempts to 
gain him over. “ You are using Messrs. N. N’s. wares ? 
Well, you can say by opportunity that they have been 
falling off in quality, and that you have heard ours very 
highly spoken of. If you can get us in, you shall have 
so-and-so.” 

The amount thus given in bribery is enough to startle 
outsiders. I could point out a foreman dyer who demanded 
as the price of his goodwill 10s. per carboy on “scarlet 
finishing spirits,” invoiced at 4d. per lb. As the carboys 
would average 130 lbs. net, this man’s modest share of the 
plunder would amount to 23 per cent. On nitrate and 
nitro-sulphate of iron the “present quotations” are is. to 
2S. 6d. per carboy, and on liquid ammonia is. to 2s. 
Solids and pastes, from obvious reasons, dc not allow as 
much “ tip ” as liquids. Still the amount is in some cases 
considerable. On extract of indigo the fee averages 2s. 6d. 
per cwt. On cudbear and archil it is also heavy. I could 
name a foreman who received 14J. for using about 7^ tons of 
these articles. Other chemicals, such as oil of vitriol, soda- 
ash, and bleaching powder, are sold honestly when coming 
direct from the maker, thoughthereare plenty of middlemen 
who sell these articles, of course duly adulterated, on the 
bribeiy system. I have never yet met with an authenti¬ 
cated case of “ tip ” being given on the aniline colours. 

But to get in at an extensive dye or print works, some 
manufacturing chemists and drysalters will for a time go 
far beyond the tariff above given, even offering to hand 
over to the foreman who can manage the “job ” the entire 
profits on all transactions for the first two or three months. 
A pattern-dyer, about to obtain a position in a first-rate 
establishment, holds a perfect levee of travellers and agents, 
and literally sells his future employer to the highest 
bidder. Nor is this all: the drysalter is expected to treat 
the foreman-dyer whenever they meet, to lend him a trap 
for an airing on Sundays, and to assist him if out of work 
or in trouble. Some firms give, yearly or quarterly, a 

dinner or supper to all foremen who patronise their wares. 
In one town there was established a so-called “ dyers’ 
club,” ostensibly for discussing trade mysteries. It struck 
the public as suspicious that the traveller of one particular 
manufacturing chemist was unremitting in persuading 
dyers to attend the convivial meetings of the “ club,” and 
that this same chemist, or some representative of his, in¬ 
variably occupied the chair on these occasions. 

I must mention that, though foremen-dyers take a 
leading part in this system, yet the plunder is in many 
establishments shared by clerks, warehousemen, pattern- 
designers, and, in short, by any one who has contrived to 
gain a share of influence, and has opportunities of “ ear¬ 
wigging ” the master. Sometimes even one member of a 
firm is found accessible to bribery, and will, for so much 
per cask or per carboy, connive at the robbery of his 
partners and of himself. 

Transactions of this nature sometimes come to light in 
an amusing manner. A young man who had represented 
an eminent drysaltery firm lately left them, and accepted 
a different employment in the same district. One day he 
received from his late principal a letter to this effect:— 
“ We are forwarding a sample chest to Messrs. 
-. As a large order is pending upon it, will you 
oblige by seeing their dyer, whom you know ? Tell him 
that the chest is marked-, and that if he will speak 
well of it we will make it a good thing for him. Please 
not to mention the matter to our present agent, as we are 
cutting the job too fine to allow him his commission.” 
Another traveller offered the head dyer at a certain esta¬ 
blishment 2S. 6d. per cwt. on a cask of extract of-, for 
which he had just taken an order. The dyer, who had a 
share in the concern, at once mentioned this in the office; 
and when in due course the traveller called for the account, 
the amount, less 2s. 6d. per cwt., was paid him, with the 
intimation that any future visits would be useless. 

Two makers, A. and B., had been in the habit of sup¬ 
plying “ blue iron” to a certain dyeworks. A new head 
dyer who had been appointed declared himself unable to 
use A.’s, which he stated to be deficient in bloom. One 
day he sought up A., and said to him, “ If you will give 
me is. 6d. per bottle, as B. does, I will give your blue iron 
a good character.” A. not only refused, but told the man’s 
employers, who, when B. called, informed him that they 
could only continue to do business with him on condition 
that he would supply them with the same quality of iron 
at is. 6d. per bottle less, to which, after a little bargaining, 
he consented. 

The first result of the system is to encourage adultera¬ 
tion and other phases of commercial dishonesty. The 
object of the bribe-giver is to make the very poorest article 
which will pass muster. He therefore dilutes his liquid 
preparations with water as far as practicable, and, to keep 
up the specific gravity, adds matters more or less preju¬ 
dicial. The weight of packages is often deficient. A 
dyer, bargaining with a traveller for an increase of “ tip,” 
has been known to say, “ Empties are never tared at our 
shop, so you can write your tare three or four pounds 
lighter than it really' is, keeping the gross right, and give 
me the price of wrhat that will save you.” The following 
ingenious scheme was practised for some time successfully 
by a manufacturing chemist:—The tops of his carboys 
were covered with several pounds of loose damp straw and 
rubbish, the tare being represented as lighter, and the net 
weight as heavier, than was the fact. The bottles being 
weighed, the gross was found correct, and they were 
passed on to the dye-house. In pouring out the contents 
of the bottles, this wet thatch fell off, and the empties, 
when returned to be tared, were found quite correct. A 
chemist has been known, among a dozen bottles of “red 
cotton spirits ” and oxalo-chloride of tin, to send one or 
two bottles filled with water, and distinguished by a mark 
known to the dyer, who poured the contents down the 
Bink and coolly fetched another bottle. The same dyer 
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was in the habit of regularly wasting his mordants and 
colours in order that a fresh supply and a new bribe might 
be the result. He also, with the connivance of the gate¬ 
keeper, sent back bottles when only half empty. The 
chemist then filled them up and sold them afresh. By 
such means consumers are robbed of the money which is 
to corrupt their servants. 

Another result of the system is the discouragement of 
invention and improvement. Success does not turn upon 
the question who can make preparations yielding at the 
cheapest rate the brightest, fastest, evenest, and solidest 
colours, but simply upon this—Who can and will go 
farthest in the career of bribery and corruption ?—a contest 
in which a Runge, a Hofmann, or a Perkin would inevi¬ 
tably be beaten by less scrupulous persons. You may 
make better mordants than-, the old-established bribers. 
It is of no avail. The dyer will shake his head and say 
that he “ can’t get his colour” with your'preparations. 
Nor is the case altered if you bring forward something 
entirely new. Your invention may save time and labour, 
and may give a better result, but the general question 
head dyers will ask is simply—How will it affect our per¬ 
quisites ? and unless this can be satisfactorily answered 
you will be “ wet-blanketed ” to your heart’s content. 
Novelties like the aniline colours, of course, take the trade 
by storm; but many improvements, valuable if less 
striking, never get a fair trial. Thus invention is driven 
to seek elsewhere that scope which is denied at home. 

Further, when a master dyer discovers how he is being 
robbed, he very naturally grows jealous, and, as far as 
possible, procures his requisites from foreign makers. 

It may, perhaps, be objected that a dyer must get his 
colour, and, if so, that he cannot use really bad articles. I 
reply that a colour may be generally got in various ways, 
but that it is commercially essential to get it in the cheapest 
and quickest manner, and in the one which interferes least 
with the strength, durability, and suppleness of the fibre. 
There is also a wide margin between a colour which barely 
passes muster and one which is pronounced equal to the 
very best in the market. The bribe-loving dyer does not 
aim at excellence; his attention is sufficiently occupied 
with producing a passable result with the rubbish which 
his tempter puts in his hands. 

The tinctorial trades of England are evidently not pro¬ 
gressing as they ought. It is painful to see woollen mills 
running night and day to produce “sale yarns”—i.e., 
yarns which, instead of being dyed in this country, are 
exported uncoloured. 

With your kind permission I will on a future occasion 
point out how the bribe-givers and bribe-takers may, to a 
great extent, be baffled. I am, &c. W. 

[The statements in this letter are so well authenticated by 

the writer that we feel bound to give them insertion. At 

the same time we must express our conviction, in jus¬ 

tice to many honourable firms, that such practices as 

above described are the exception rather than the rule. 
—Ed. C. N.] 

NOTES AND QUERIES. 

Letters are waiting at our office for S. Johnson; F. K.; F. G. H. 

Sodium.—Sir,—If any one can give me a hint as to the best means 

of preserving sodium, 1 shall be greatly obliged.—N. Tyne. 

Packing for Pumps for Corrosive Liquids.—Sir, — If one of your 
numerous correspondents would tell me what sort of packing I could 
use for a chemical pump, he would confer a great boon upon me. I 
want it for a plunger pump to lift chloride of lime liquid. Yam is 
eaten away in a few days. Vulcanised india-rubber is not affected by 
the “ bleach,” but there is a difficulty in screwing it tight.—M. James. 

Carbon Biscuits.—Sir,— I cannot tell your correspondent “ Sheffi” how 
to make carbon biscuits, but I can strongly recommend highly car¬ 
bonised bread as equally efficacious. Doubtless this mixed with 
flour an water would make good charcoal biscuits. 

Chemical News, 

June 14, 1867. 

Dyeing Fancy Leather.—Sir,—If your correspondent, E. Church, will 
refer to O’Neill’s “Chemistry of Calico Printing,” or to the Dictionary 
of Calico Printing and Dyeing by the same author, he will find a 
great deal of very useful information on this subject. Hunt’s edition 
of Ure’s Dictionary of Arts, article “ Leather,” also contains much 
that he will find useful. 

Chinese Blue—“ Learner,” St. Helen’s, Lancashire, wishes to know 
the composition of Chinese blue. It is one of the synonyms of 
“Prussian blue,” which is also called indifferently Paris, Berlin, and 
mineral blue. Full practical account in Watts’s Diet, art. “ Pruss. 
Blue,” also under head “ Ferricyanides, ” p. 245, subheading “ Potassio- 
Ferrous Ferricyanide.” 

Repairing Looking-glass.—Sir,—J. Thompson will find that the plan 
he speaks of will repair the bare place ; but there will generally be a 
mark at the outer circumference of the pool of mercury. I strongly 
advise him to scrape all the amalgam off, and deposit a coating of pure 
silver on the glass. By following Browning’s excellent directions 
(quoted in your last volume), he will be able to do this in a few hours. 
—A. Milo. 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor 

and Advertisements and Business Communications to the Publisher at 

the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

V* In publishing letters from our Correspondents we do not thereby 

adopt the views of tbewriters. Our intention to give both sides of a 
question will frequently oblige us to publish opinions with which we 
do not agree. 

Vol. XIV. of the Chemical News, containinga copious Index, isnow 

ready, price ns. od., by post, 11s. 6d., handsomely bound in cloth 

gold-lettered. The cases for binding may be obtained at our Office* 
price is. 6d. Subscribers may have their copies bound for 2s. 6d. -if 
sent to our Office, or, if accompanied by a cloth case, for is. Vols. I, 

II., and VII. are out of print. All the others are kept in stock. 

Vol. XV. commenced January 4, and will be complete in 26 numbers 

<2.—Spelter is the commercial name for zinc. 

F. Stephens.—Artificial ivory for billiard balls has been made from a 
mixture of paper pulp, sulphate of baryta, and gelatine. They are 
said to be quite equal to ivory balls. 

C. L.—Apply to Mr. Sutton, Eastern Counties Laboratory, Norwich 
He will supply you with all the requisites for volumetric analysis. 

Amateur.—It was obviously an oversight. “UneAmie” did not 
send name and address. Can “ Amateur ” supply it ? 

Dr. Adriani wishes us to state that his last letter was forwarded 
together with a former letter on the same subject, and was intended 
as a private communication. That being the case, Dr. Adriani should 
have given some intimation that his letter was not intended for 
publication. 

A. B. C. 1. Amongst aqueous solutions having powerful affinity for 
oxygen, you may find the following usefulA solution of pyrogallic 
acid in potash ; an ammoniacal solution of subchloride of copper ; a 
mixtuie of potash and solution of ferrous sulphate. You may, 
perhaps, find it useful to absorb oxygen by shaking together copper 
turnings and very dilute sulphuric acid. 2. The mixture explodes 
rather violently, and has more than once dpcasioned serious injury 
3. In taking photographs of the spectrum, we did not find that the 
point of maximum intensity of deposit was in the slightest degree 
influenced by the base of the bromide, iodide, &c., used in conjunc¬ 
tion with the diver salt. 

Communications have been received from Rev. E. Smith; Dr 
Odling ; Johnson and Matthey (with enclosure); the Assistant General 
Secretary to the British Association; Dr. Gladstone; F. Field; F. O. 
Ward ; S. Mellor ; Dr. R. Angus Smith (with enclosure) ; W Schofield ; 
J. Levincke; H. Walker; Dr. Letheby ; H. Hofman; S. Baker; A. 
Watt; W. Millward; J. C. Todd ; H. Henderson; E. Rotbwell; Dr 
Miller; John Bray, F C.S. ; Geological Society; H. H. Watson (with 
enclosure); Dr. Apjohn(with enclosure); Ritchie and Co.; Savory and 
Moore; Sir Henry James; Mr. Worthen : McDougall and Co. ; Henry 
Hall; Sir B. C. Brodie, Bart. 

Books Received.—“The Mixture-book;” “Germinal Matter and the 
Contact Theory; ” by James Moms, M.D. Lond.; “Journal of Materia 
Medica,” No. 5. 

London : Printed by Benjamin Pardon, of 1, 2, and 3, Lovell’s Court, 
Paternoster Row, in the City of London, and Published by James 

H. Dutton, at the Office, 1, Wine Office Court, Fleet Street, E.C.— 
Friday, June 14, 1867. 
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SCIENTIFIC AND ANALYTICAL 
CHEMISTRY. 

On the Microscopical Examination of Coal Ash or Dust 
from the Flue of a Furnace, by J. B. Dancer, F.R.A.S.* 

TV iien coal is burnt in a furnace to which atmospheric 

air has free access, a portion is converted into gaseous 

and volatile matter ; and the incombustible substance 

which remains is the ash. The amount of ash in coals 

from different localities is very variable; it is said to 

range from i to 35 per cent. The ash or dust which is 

the subject of this paper was collected from the flue of 

my steam boiler furnace, in which common engine coal 

is used as fuel. This coal leaves a considerable amount 

of incombustible matter. A specimen of the dust is now 

before you; it is of a reddish-brown colour, and free 

from soot or carbonaceous particles.f When this dust is 
examined under the microscope with a power of 40 or 50 
diameters, it is found to consist of ferruginous matter 
and crystallised substances, some particles transparent, 
others white and red. It contains also a number of 
curious-looking objects, which vary considerably in size 
and colour; the majority of these bodies are spherical, 
and when separated from the irregularly shaped particles 
forming the bulk of the dust they become interesting 
objects for the microscope. I shall confine my remarks 
more especially to these globular bodies. Some of these 
are as perfect in form as the most carefully turned billiard 
balls, and have a brilliant polish. The various colours 
which these globules exhibit give additional interest to 
their examination. Some are transparent crystal spheres, 
others are opaque white, many are yellow and brown, 
and variegated like polished agates or carnelian of diffe¬ 
rent shades. The most abundant of the highly polished 
balls are black; there are others which look like rusty 
cannon balls—some of these have an aperture in them 
like a bombshell, and many are perforated in all direc¬ 
tions. To obtain these objects the dust should be washed 
in a bowl and all the lightest particles allowed to float 
away; the remainder consists of fragmentary crystalline 
and ferruginous substances; mixed with these are the 
polished balls described, which, under the microscope, by 
a brilliant reflected light, look like little gems. To sepa¬ 
rate the spherical bodies from the irregular ones, it is 
only necessary to sprinkle some of this material on an 
inclined glass plate, and by gentle vibration the balls 
roll down, and can thus be collected. Having satisfied 
ourselves with the examination under the microscope, 
it is natural that we should desire to know more 
about these novel objects. What is their elementary 
constitution ? Why are they spherical ? How do 
they get into the flue ? I have not attempted a che¬ 
mical analysis of these minute bodies, many of which 
are less than the 100th part of an inch in diameter. 
I can only therefore offer an opinion as to their pro¬ 
bable constitution, judging from what is known of the 
chemical analysis of coal ash, and from the appearance 
they present under the microscope. Referring to the 
chemical analysis of coal ash, we find that it sometimes 
contains silica, magnesia, alumina, sesquioxide of iron, 
lime, soda, potash, sulphate of calcium, anhydrous sul¬ 
phuric acid, annydrous phosphoric acid, sulphur, and 

* Read before the Manchester Literary and Philosophical Society. 
t My attention was drawn to this subject by Mr. Johnson, of Wigan, 

in November, 1866. 
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sometimes traces of copper and lead. The vegetable 
origin of coal is now generally admitted, and doubtless 
some of the substances I have just named have been 
taken up by the coal plants, whilst other portions may 
have collected in the locality where the coal was formed. 
As this is not immediately connected with our present 
inquiry, I proceed to speculate as to the constitution of 
these globular bodies. The transparent spheres I 
imagine to be silicates of soda or potash ; the opaque 
white are most likely silicate of soda or potash combined 
with lime and alumina ; the yellow and brown are sili¬ 
cates coloured by iron in different proportions. The 
black globes are not all alike in composition; some of 
these are silicates coloured by carbon, others are iron 
balls coated externally with a silicate. Many of these 
rusty cannon balls are probably ferrous oxide formed by 
the action of heat on the iron pyrites in the coal. There 
are also balls of black magnetic oxide ; the perforated 
shells are probably ferrous sulphides. The globular 
form of these bodies suggests that they have been thrown 
off in scintillations, such as are seen during the com¬ 
bustion of iron in oxygen gas, and whilst in a fluid state 
they assume a spheroidal form. They are carried by the 
draught into the flue, and being of greater specific gravity 
than the carbonaceous matter forming the smoke, they 
fall before the current of air has reached the chimney. 
Some of the dust has been a considerable time in the 
flue, exposed to the intensely heated circulating flame ; 
the reducing action of this would probably convert some 
of the [oxide into metallic iron. Many of these balls 
have the appearance of reduced oxides. The flue dust 
contains a larger amount of ferruginous matter than can 
be accounted for by the analysis of coal ash. I think 
the surplus may be regarded as representing the wear 
and tear of the iron work about the furnace, such as 
fire bars, boiler plates, &c. The brick work and cement 
about the boiler and flues may also supply some of the 
silica, alumina, and iron for these balls, numbers of 
which are merely thin shells. The movements of these 
objects, caused by the approach of a magnet under the 
stage of the microscope, are somewhat amusing, and it 
is at times startling to see the crystalline objects, both 
spherical and irregular, exhibit magnetic attraction; 
probably they contain particles of iron imbedded in 
them; if they do not, may we not imagine that there is 
some magnetic compound in which the crystalline 
matter predominates P When we consider the accidental 
condition under which this matter has combined, it is 
just possible that some new molecular arrangement or 
combination of elements may have taken place. It is 
very probable that many of these polished balls are much 
more complex in their elementary constitution than I 
have stated. They are, in fact, a kind of glass, and 
many of them merely bulbs. Pelouze states that glass 
is probably an indefinite mixture of definite silicates. 
Glass, containing small quantities of ferrous oxides and 
sodic sulphates, when exposed to sunlight, becomes 
yellow, and possibly some of these balls may have 
changed in colour since they came from the flue. Hy¬ 
drochloric and nitric acid exert very little action on the 
ferruginous globes; this may be due in some measure to 
the high temperature at which the oxides have been 
formed; in other cases they are no doubt protected by 
an external coating of some silicate. It would require 
much time and patience to collect a sufficient number of 
each kind of these minute objects for a chemical 
analysis; but the spectroscope might probably assist in 
revealing their constitution. When time permits I hope 

to resume the subject. 
# 
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On the Supposed Nature of Air prior to the Discovery 
of Oxygen, by George Farrer Rodwell, F.C.S. 

{Continued from vol. xiv. page 53.) 

XVI. j. c. stumi. — John Christopher Sturm,* 
although not very notable in the science of pneumatics 
as an original investigator, did much to propagate the 
discoveries of others, and to induce pneumatical re¬ 
search. He has been called “ le restaurateur des 
sciences physiques en Allernagne,” but we cannot admit 
this designation, both on account of the inaccuracy of 
the expression, and because it behoves us to remember 
that Otto von Guericke, Gaspar Schottus, and Athanasius 
Kircher, were among his contemporaries, and with him 
assisted in the introduction of a taste for physical science 
into Germany. In regard to the inaccuracy of the 
above expression, we may remark that the term “ restau¬ 
rateur des sciences physiques ” is incapable of being 
applied to any individual of the period in which Sturm 
lived. A restorer is one who brings back, or induces 
the return of, that which existed at some former time, 
but the physical sciences had no pre-existence, and there* 
fore could not be restored. We may speak of “ the re¬ 
storation of learning,” and of the “ Renaissance period 
of literature,” because we know that among the Greeks 
and Romans a noble and polite literature had arisen at a 
long prior period, and had been sustained by some of the 
most sovereign intellects which the world has beheld. 
We may speak of Petrarch as the restorer of belles-lettres, 
and of Cosmo de’ Medici and Marsilio Ficino as the re¬ 
storers of a taste for the Platonic philosophy, because an 
elegant and refined erudition and a love for the Platonic 
philosophy had pre-existed, and had for a time been ex¬ 
tinguished. But this was not the case with physical 
science; it had no Renaissance period. In the age of 
Sturm it was new born into the world ; hence he cannot 
be called its restaurateur in Germany, but may rather 
be regarded as an indefatigable and assiduous nurse, 
who helped to rear the young child, and to give it a good 
start in life. 

We have no wish to depreciate Sturm, but rather to 
show that he is not entitled to the extravagant praise 
which one of his biographers (who probably committed 
this error of judgment “ quoniam dilexit multum”) 
awards to him. We do not think that the services of 
Sturm have ever been sufficiently recognised by the 
world at large, although they were undoubtedly well re¬ 
cognised in his own country during his lifetime, and in 
the succeeding period. Apinus speaks of him as “ hie 
pa&^ariKOTaroyetperomnemEuropam longeceleberrimus 
naturalis scientise Doctor ;”f while Brucker at a some¬ 
what later period designates him as “ vir longe doctis- 
simus et turn veteris philosophise, turn recentioris 
callentissimus, quique experientiam naturali philosophise 
optimo consilio junxerat, ut ex ejus Collegio Curioso 
constat.”J 

The “Collegium Curiosum” alluded to in the last 
sentence was a scientific society founded by Sturm in 
1672 on the plan of the Accademia del Cimento. It 
originally consisted of twenty members, and it con¬ 
tinued to flourish long after the death of its founder. 
The eariy labours of the society were devoted to the 
repetition (and often modification) of the most notable 
experiments of the day, and to the discussion of the 
results. Two volumes of proceedings were published 

* Bom at Rippolstein in Bavaria in 1635, died at Altorff in Fran¬ 
conia in 1703. 

t “ Virse Professorum Philosophise qui a condita Academia 
Alturfina.” Norimbergse, 172.8. 

X “ Institutiones Historic Philosophies;,Lipsioe, 1756, 

by Sturm, the first in 1676, and the second in 1685 ; in 
them we find a collection of the principal pneumatic 
experiments of the Florentine academicians, and of 
Pascal, Boyle, Hooke, Otto von Guericke, and Huygens. 
The volume, which appeared in 1676, is entitled, “ Col¬ 
legium Experimental sive Curiosum. In quo primaria 
hujus seculi inventa et experimenta physico-matliematica 
.per ultimum quadrimestre anni 1672. 
Viginti naturce scrutatonbus, &c.” The “ Programma 
Invitatorium ” is dated June 3,1672; and Sturm therein 
urges that inasmuch as the age of disputatious philo¬ 
sophy had given way to that of experimental philo¬ 
sophy, and as, moreover, scientific societies had been 
founded in Florence, London, Paris, Rome, and Venice, 
it would seem to be desirable to found one in Germany, 
for the attainment of which end he requests the colla¬ 
boration of the learned. 

The dedication of the work (to Antonio Magliabecchio, 
Duke of Tuscany) is a good example of the turgid and 
florid Latinity which prevailed in the dedications both 
of that and of a much later period. Then follows a 
list of the members, and a preface by Sturm describing 
the object and aims of the society, and the first chapter 
commences with an account of the diving-bell “ recens 
inventa,”§ and described by George Sinclairjj in his 
“ Ars Magna et Nova Gravitatis et Levitatis.” Next 
follow chapters relating to the camera obscura, the 
Torricellian experiment, the gravity of air, the water 
barometer, the mechanical powers, the thermometer, the 
air-pump, the microscope, the telescope, &c. In the 1685 
volume (which is a continuation of the above), Sturm 
describes a modified form of Boyle’s air-pump, which he 
had invented; but although by its means a partial 
vacuum was rapidly obtained, a good vacuum was im¬ 
possible, because a spring was employed to close the 
valve, which allowed air to pass from the receiver to the 
pump barrel; but when the air within the receiver was 
much rarefied, the force exercised by its expansion was 
incompetent to overcome the pressure of the spring, and 
the receiver ceased to be further exhausted. 

Altogether these two volumes would seem to constitute 
a nearer approach to a text-book of the very sparse (but 
rapidly increasing) physics of the period, than any pre¬ 
ceding work. In addition to the above Sturm was the 
author of a large number of works, chiefly mathematical 
and physical. 

Sturm was Professor of Mathematics and Natural 
Philosophy in the University of Altorfl^f for thirty-four 
years, and in that capacity possessed, and exercised, con¬ 
siderable influence as a propagandist of the new philo¬ 
sophy. His own studies had been pursued in the 

§ The invention of the diving-bell, is, however, wrongly attributed 
to Sinclair, for it is mentioned by Bacon in the “Novum Organum,” 
and by the Italian mathematician Nicolas Tartaglia. 

|| At that time Professor of Natural Philosophy in the University 
of Glasgow. 

If This must not be confounded with its homonyme, the capital of 
the Swiss canton of Uri, which is a town of greater size, and in the 
present day of greater importance. The Altorff alluded to above is in 
Franconia, a few miles distant from, and under the jurisdiction of, 
Nuremberg. It is mentioned as early as the year 912, aud in 1823 
contained 1800 inhabitants. The University was founded in 1579, ac‘ 
cording to Lloyd (“ Dictionarium Historicum, Geographicum, et 
Poeticum,” 1686) and Hoffmann (“Lexicon Universale," 1698); and 
in 1575, according to Seally (“Geographical Dictionary,” 1787) and 
Worcester (“Geogr. Diet.,” 1823); but we must accept the latter date, 
because Apinus (“ Vitae Proff. Phil., &c.”) gives the life of a professor 
who is described as holding office in the University in 1575. Seally in 
1787 writes as follows :—“ The fine University structure consists of a 
building three stories high, and contains in it a valuable library, an 
anatomical theatre, and a chemical elaboratory. In the main body of 
it is an observatory. . . It now contains about 200 students.” In 
1809 it was incorporated with the University of Erlangen, and it thus 
happens that one of the earliest homes of experimental philosophy in 
Germany has ceased to be recognised or noticed. 
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Universities of Jena and Leyden, in the former of which 
the Aristotelian philosophy prevailed, and in the latter 
the philosophy of Descartes. He commenced his career 
as a rigid Aristotelian, and afterwards became a svn- 
cretist, and endeavoured to unite the philosophy of 
Aristotle with that of Descartes, so as to produce a 
system participating in the dominant qualities of each. 
In this, however, he failed, and he then abandoned syn¬ 
cretism, and became essentially and completely a Baconian 
philosopher. In his thirty-seventh year we find him 
asserting that for a right investigation of nature the 
philosophy of Aristotle is not to be followed, neither that 
of Descartes, but the principles of truth and reason 
founded upon experimental proof. 

Sturm was one of the first professors in Europe— 
r‘ physicam scientiam juxta cum mathematicis publice 
docere.” What a mighty revolution had occurred in 
this century in regard to the tolerance of individuality 
of opinion and the dissemination of free philosophical 
thought! Here we have the Baconian philosophy in¬ 
troduced into the very heart of a centre of learning 
without opposition, and with a simultaneous and neces¬ 
sary subversion of the Aristotelian philosophy. How 
well this contrasts with the intolerance exhibited by 
the Universities of Pisa and Padua (always noted for 
their strong adherence to Aristotle)— an intolerance 
which drove from the former University its greatest 
ornament and glory, Galileo ! 

It is not in the capacity of a great discoverer in science 
that we have here spoken "of Sturm; it is not because 
he exercised a markedly direct influence either upon 
pneumatics or pneumatic chemistry; but because, by 
indirect means, he did much for the furtherance of those 
branches of science ; because he helped to induce a per¬ 
manent and w’ide-spreading taste for physical science; 
finally, because he laboured long and lovingly, and in 
the true spirit of the Baconian philosophy. 

The University which he adorned—“ ubi mathesin et 
physicam summa cum laude et applausu docuit”—has 
passed away, and with it the memory of the man. It would 
seem to be forgotten that he established in the heart of 
Europe a centre for the propagation of experimental 
philosophy; it would seem to be forgotten how deeply 
he stamped his name upon the times in which he lived, 
and how great has been the after-influence :—the letters 
are all but obliterated, and it has become necessary to 
grave them more deeply before they quite disappear. 
Tin ... i ii ■Tiir iinnrirr irrMiTfrn^nrn--nTirTnr-r--|-ii unm—n~—nnrnm in..... . 

TECHNICAL CHEMISTRY. 

Note on the Bituminous Schists of Vagnas (.Ardiche).* 
by M. L. Simonin. 

This bed of schist, now worked, merits notice. It is 
more a sort of tertiary boghead than a true schist. Its 
texture is compact and massive, like that of carbonised 
and compressed peat. Its origin from peat is further 
revealed by the numerous very delicate vegetable fila¬ 
ments apparent to the naked eye in the rock. 

The schist, distilled in a revolving retort, gives about 
10 percent, by volume of raw paraffin oil. This oil is 

** From au^Kpivco, to conjoin, cement together, applied to those who 
endeavour to unite the opinions of diverse sects into one system, and 
thus to produce a comprehensive coalition system, and a consequent 
coalition of sects. Brucker has well observed—“Pai-um utilitatis 
attulisse philosophise hoc syncretismi studium, res ipsa et eventus 
loquitur. Frustra enim philosophise verse auctoritas hominis aut sectse 
praefigitur, quae non, quis dixerit, vel quid dixerint philosophorum 
principes, quserit, nec curat, utrum eorum effata saluari queant, sed 
quid verum sit meditatione duce inquirit.” 

* Communicated by the author. 

decarburetted in a fixed retort, and gives, with a lighter 
oil, a very pure coke as residue. The tar is separated 
from the decarburetted oil by means of sulphuric acid 
and soda, and it furnishes an oil that is purified by a 
second distillation and a new treatment with acid and 
alkali. The result is a white opalescent light oil, of a 
specific gravity of 0-825°, and an agreeable ethereal 
odour. The illuminating power is that of nine ordinary 
wax candles, and the point of combustion is 158° F., 
whereas the American oil inflames at 113° F. 

The yield of light oil is 5 per cent, of distilled schist, 
and the secondary products are the coke above mentioned, 
the acid tars, paraffin, &c. The distilled schist serves 
as a combustible for all the operations of the manufac¬ 
tory ; also, for the same purpose, the lignites, too poor 
to be distilled into mineral oil, are made use of. 

FOREIGN SCIENCE. 

(From our own Correspondent.) 

Paris, June 18, 1867. 

The Society of Mechanical Engineers of England held its 
annual meeting in Paris a few days ago, presided over by 
Mr. Penn, the celebrated constructor of marine engines. 
The meetings took place in the amphitheatre of the Con¬ 
servatoire des Arts et Metiers, and many papers were read 
and communications made by the members. Amongst 
others were—“ Puddling by Machinery byM. Menelaus ; 
“ Ventilation of Buildings,’ ’ by General Morin; “ The Flow¬ 
ing of Solid Bodies through Orifices,” by M. Tresca, &c. 
Without presenting any novelty, the subjects brought for¬ 
ward were listened to with much interest. The scientific 
congress terminated with a magnificent banquet, at which 
200 persons sat down. The meeting took place in the 
magnificent saloon of the Restaurant des Freres Pro- 
vinciaux. Among the French celebrities invited we may 
mention General A. Morin, M. Levender, M. Combe, 
M. Solacroup, director of the Orleans railways, M. Tresca, 
&c. Mr. Penn proposed, in the handsomest terms, the 
health of General Morin, Messrs. Tresca, Fairbairn, and 
Stewart, of Manchester, and dwelt on the cordiality 
existing between the mechanical engineers of France and 
England. 

M. Pasteur continues actively his researches on silk¬ 
worms. He is now able to state that—1. Not a single 
silkworm, chrysalis, or moth derived from the eggs exempt 
from corpuscles presented any of these microscopic 
organisms; out of 16 sets of eggs laid, not infected with 
corpuscles, 15 succeeded. 2. The silkworms, chrysalides, 
and moths from the eggs obtained from corpusculous 
moths gave, in a more or less degree, the worms, chrysa¬ 
lides, or moths affected with corpuscles. M. Pasteur 
has also discovered in his researches another terrible 
malady, which he carefully describes, and for which the 
only remedy seems to be the renewing of the air by a 
shaft. M. Le Ricque de Monchy has found from his 
observations that creosote preserves healthy silkworms 
from parasitic diseases, and cures sick ones. 

In submitting to the action of the poles of an electro¬ 
magnet, bubbles of the glycerine liquid of M. Pasteur, 
filled with oxygen, M. Chantard, of Nancy, has succeeded 
in obtaining energetic attractions, and considerable oscil¬ 
latory movements. He produces a sort of magnetic pen¬ 
dulum, which can be rendered visible to all by a ray of 
Drummond light. 

The lectures at the great hall in the park of the Champ de 
Mars commencedlast week. They will be continued daily — 
at midday, 2 p.m.,4. p.m.,and 8 p.m.—on different subjects, 
at the same time exhibiting and expla ning various objects 
in the palace. For this purpose special authority has been 
granted by the Imperial Commission for the temporary 



3*4 Paris Exhibition of 1867. {Chemical News, 
June 21, 1867. 

removal of objects from the stalls to the lecture hall in 
the park. Excursions will also be made, accompanied by 
the audience, to visit and explain important objects in the 
main building, park, and reserved garden. The lectures 
at noon embrace subjects only indirectly connected with 
the Exhibition, such as lectures on the universal language 
of music invented by M. Sudre; studies on India, by 
M. Giguel, &c. From 2 to 5.30 p.m. the attention of the 
audience will be directed to various objects, and at 4 p.m. 
the subject is confined to those in direct relation with the 
Exhibition. Among the scientific lectures will be one by 
Dr. Crace Calvert on phenic acid and other analogous 
products. The new building is situated at the right of the 
Pont de Jena, next to the International Club building on 
the banks of the Seine. It holds 500 persons, and the 
decorations are carried out in the style and with the well- 
known taste of Parisian ornamentation. The electric 
light, the Carlevaris, Drummond, oxyhydro lamp (mag¬ 
nesia), and the millegazo lamp will alternately light up the 
interior of the hall. F. Moigno. 

PARIS EXHIBITION OF 1867. 

(From our Special Correspondent.) 

The Glass Company of St. Gobain, Chauny, and Cirez, 
have four plate glassworks and two manufactures of 
chemical products. 

The factories at Saint Gobain and Chauny are the oldest 
of those belonging to the Company. Their creation dates 
as far back as 1693. They comprise all the workshops, 
furnaces, and apparatus necessary for the manufacture of 
mirror and plate glass, thin white or coloured glass for 
dwellings, and thick slabs for lighting cellars. They also 
furnish moulded glass of a special quality for lenticular 
lighthouses, the cutting and polishing of which is executed 
in the workshops of MM. Henri Lepaute, Sautter, Barbier, 
and Fenestre. 

The great lenses, which serve for enlarging photographic 
views in the apparatus of Worthly and others, are made at 
St. Gobain, as was also the great piece of glass 3 ft. 1 il in. 
in diameter for the great silvered mirror of M. Leon 
Foucault’s telescope. 

The glass plates, &c., cast at St. Gobain are sent to 
Chauny, nine miles off, to be polished, silvered, &c. At 
these immense works the motive power for grinding and 
polishing is 600 horse-power, partly furnished by a fall of 
water, and partly by steam. The polishing powders, such 
as emery, English red, &c., are there prepared. The 
manufacture of tinfoil for silvering glass is also carried on 
at Chauny, whence are supplied all the mirror factories of 
the Company. They make sheets of tinfoil of dimensions 
almost without limit, either by hammering and rolling, or 
by casting on cloth. 

The establishment at Cirez-sur- Uezouze replaced in 
1740 the factory of Saint Quirin, and includes the work¬ 
shops and melting furnaces, a portion being situated near 
falls of water, which are utilised as motive power. The 
plate glass factory at Stolberg was founded in 1853 by the 
Aix-la-Chapelle Company. An establishment was founded 
by the Company at Manheim in 1854, at the confluence of 
the river Neckar with the Rhone. 

Amongst the objects exhibited by the Company are— 
1. Plate glass, unsilvered, measuring 5-93 m. by 3-64 m., 
or 21*58 square metres in superficies, and 5-88 m. by 
3*60 m., or 21*17 square metres, 

2. Silvered mirrors, 5-90 m. by 3-68 na., surface 21*71 
square metres ; 5-01 m. by 3*60 rn. = 18*04 square metres. 

3. Moulded rough glass. 
4. Coloured and aventurine glass, the latter being very 

beautiful. 
5. Thin glass for small mirrors and photographic plates. 
6. Different products, including a leaf of tinfoil, 6 m. by 

4 m., for silvering the largest glasses. 

There are also eight fine specimens of different sorts 
from the other works mentioned above, owned by the 
Company. The glass for the immense plates described 
above, was melted in one single pot, capable of containing 
a ton of matters in fusion, 700 to 800 kilogrammes being 
utilised. 

The silvering of these gigantic glass plates is one of the 
most delicate operations. For those of twenty square 
metres, the sheet tin weighs two pounds per square metre; 
if it is any thinner, it dissolves the mercury before the 
operation is finished. 

For a long time past I have abstained from discussing 
the chemical and pharmaceutical products of England, for 
my heart always failed me, as it was with pain that I 
viewed the inferiority of the English display in this class. 
I cannot help regretting their abstinence from our 
galleries, either from indifference or from other causes. 
This inferiority, perhaps, may be explained by the bad 
light in which the objects are placed, so that the daylight 
hardly penetrates except in a triste and gloomy ray. 
Several English chemists, well informed of all that has 
been accomplished latterly, accompanied us to this depart¬ 
ment, and found almost nothing of novelty. 

The Chemical News has announced that one of its 
oldest and most qualified collaborateurs is coming to Paris 
to examine the English section, and bring to light the 
hidden articles. I warmly applaud this step. 

I am now able to give you the following list of those 
to whom the great prizes of the Exhibition have been 
awarded :— 

2nd Group.—MM. Maine, printer and publisher at 
Tours ; Gamier, photographic engraving, Paris; Sax, 
wind instruments, Paris ; Mathieu, surgical instruments, 
Italy ; the Reverend Father Secchi, meteorologic apparatus, 
Rome ; Eichens, astronomical instruments, Paris ; Jacobi, 
galvano-plastic work, Russia. 

3rd Group.—Fourdinois, art furniture, Paris ; The Bac- 
carat Company, for crystal glass, France; Klagmann, 
sculptor, Paris. 

4th Group.—The City of Lyons, tissues and silk goods. 
5th Group.—Petin, Gaudet, and Co., steel, France; 

Bessemer, manufacture of steel, England; Hofmann, 
colours obtained from coal-tar, Berlin (Prussia) ; Krupp, 
steel works, Essen (Prussia) ; Brazil, Algeria, British 
India, Egypt, Italy, and the Ottoman Empire, for cotton 
since 1861. 

6th Group. — Creusot Company, different machines, 
steam engines, &c., France; Siemens, gas furnaces, Berlin 
(Prussia); Whitioorth, mechanical tools, England; Viguier, 
railway signals, France ; Cyrus Field, Transatlantic cable, 
New York (United States); Hughes, telegraphic apparatus; 

Isthmus of Suez Company ; Kindt and Chaudron, appa¬ 
ratus for tubbing mine shafts and sounding apparatus, 
Belgium; Hofmann, brick ovens ; Napier, marine steam 
engines, Glasgow; John Penn, marine engines, Green¬ 
wich ; Him, transmission of motive power, France; 
Farcot, steam engines, Saint Omer (France). 

7th Group.—M. Pasteur, member of the Institute, pre¬ 
servation of wines, France ; Henri Mares, application of 
sulphur to vines ; The Emperor of Russia, thorough-bred 
horses. 

10th Group. — The Emperor of the French, workmen’s 
dwellings ; Dufresne, mercury gilding, France. 

F. Moigno. 

Tlie Suppose*! Lunar Volcano.—Ml*. Rutherford, 
on the other side of the Atlantic, has lately examined all 
his photographs of the moon (which surpass in size, as well 
as minuteness of detail, any European pictures), with 
especial reference to this subject, and he avers that he is 
unable to detect any change in the brightness of the locality 
in question. 
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PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION. 

Friday, May 31, 1867. 

On the Chemistry of the Primeval Earth*, by T. Sterry 

Hunt, M.A., i'.R.S. 

The subject of my lecture this evening, as has been 
announced, is the Chemistry of the Primeval Earth. The 
natural history of our planet, to which we give the name 
of geology, is, necessarily, a very complex science, includ¬ 
ing, as it does, the concrete sciences of mineralogy, of 
botany, and zoology, and the abstract sciences of chemistry 
and physics. These latter sustain a necessary, and very 
important relation, to the Avhole process of development of 
our earth from its earliest ages, and we find that the same 
chemical laws which have presided over its changes, apply 
also to those of extra-terrestrial matter. Recent investi¬ 
gations show the presence in the sun, and even in the fixed 
stars—suns of other systems—the same chemical elements 
as in our own planet. The spectroscope, that marvellous 
instrument, has, in the hands of modern investigators, 
thrown new light upon the composition of the farthest 
bodies of the universe, and has made clear many points 
which the telescope was impotent to resolve. The results 
of extra-terrestrial spectroscopic research have lately been 
set forth in an admirable manner by one of its most suc¬ 
cessful students, Mr. Huggins. We see by its aid matter 
in all its stages, and trace the process of condensation and 
the formation of worlds. It is long since Herschel, the 
first of his illustrious name, conceived the nebulae, which 
his telescope could not resolve, to be the uncondensed 
matter from which worlds are made. Subsequent astro¬ 
nomers, with more powerful glasses, have been able to 
show that many of these nebulae are really groups of stars, 
and thus a doubt was thrown over the existence in space 
of nebulous luminous matter: but the spectroscope has 
now placed the matter beyond doubt. We thus find in the 
heavens planets, bodies like our earth, shining only by 
reflected light; suns, self-luminous, radiating light from 
solid matter ; and, moreover, true nebulae, or masses of 
luminous gaseous matter. These three forms represent 
three distinct phases in the condensation of the primeval 
matter, from which our own and other planetary systems 
have been formed. 

This nebulous matter is conceived to be so intensely 
heated as to be in the state of true gas or vapour, and, for 
this reason, feebly luminous when compared with the sun. 
It would be out of place, on the present occasion, to discuss 
the detailed results of spectroscopic investigation, or the 
beautiful and ingenious methods by which modern science 
has shown the existence in the sun, and in many other 
luminous bodies in space, of the same chemical elements 
that are met with in our earth, and even in our own bodies; 
realising, in a most literal manner, the genial intuition of 
the poet, who 

“See3 alike in stars and flowers a part 
Of the self-same universal being 
That is throbbing in his mind and heart.” 

Calculations based on the amount of light and heat 
radiated from the sun show that the temperature which 
reigns at its surface is so great that we can hardly form an 
adequate idea of it. Of the chemical relations of such 
intensely heated matter modern chemistry has made known 
to us some curious facts, which help to throw light on the 
constitution and luminosity of the sun. Heat, under 
ordinarv conditions, is favourable to chemical combina¬ 
tion, but a higher temperature reverses all affinities. Thus, 
the so-called noble metals, gold, silver, mercury, &c., unite 
with oxygen and other elements ; but these compounds are 
decomposed by heat, and the pure metals are regenerated. 
A similar reaction was many years since shown by Mr. 

11 Reported specially for this paper, and revised by the author. 

Grove with regard to water, whose elements—oxygen and 
hydrogen—when mingled and kindled by flame, or by the 
electric spark, unite to form water, which, however, at a 
much higher temperature, is again resolved into its com¬ 
ponent gases. Hence, if we had these two gases existing 
in admixture at a very high temperature, cold Avould 
actually effect their combination precisely as heat would 
do if the mixed gases were at the ordinary temperature, 
and literally it would be found that “frost performs the 
effect of fire.” The recent researches of Henry Ste.-Claire 
Deville and others go far to show that this breaking up 
of compounds, or dissociation of elements by intense heat, 
is a principle of universal application ; so that we may 
suppose that all the elements, which make up the sun or 
our planet, would, when so intensely heated as to be in that 
gaseous condition which all matter is capable of assum¬ 
ing, be uncombined—that is to say, would exist together 
in the condition of what we call chemical elements, whose 
further dissociation in stellar or nebulous masses may even 
give us evidence of matter still more elemental than that 
revealed by the experiments of the laboratory, where we 
can only conjecture the compound nature of many of the 
so-called elementary substances. 

The sun, then, is to be conceived as an immense mass 
of intensely heated gaseous and dissociated matter, so 
condensed, however, that, notwithstanding its excessive 
temperature, it has a specific gravity not much below 
that of water ; probably offering a condition analogous 
to that which Cagniard de la Tour observed for vola¬ 
tile bodies when submitted to great pressure at tem¬ 
peratures much above their boiling point. The radiation 
of heat, going on from the surface of such an intensely 
heated mass of uncombined gases, will produce a super¬ 
ficial cooling, which will permit the combination of certain 
elements and the production of solid or liquid particles, 
which, suspended in the still dissociated vapours, become 
intensely luminous and form the solar photosphere. The 
condensed particles, carried down into the intensely heated 
mass, again meet with a heat of dissociation, so that the 
process of combination at the surface is incessantly re¬ 
newed, while the heat of the sun may be supposed to be 
maintained by the slow condensation of its mass ; a diminu¬ 
tion by xoVoth of its present diameter being sufficient, 
according to Helmholtz, to maintain the present supply of 
heat for 21,000 years. 

This hypothesis of the nature of the sun and of the 
luminous process going on at its surface is the one 
lately put forward by Eave, and, although it has met 
with opposition, appears to be the one which accords 
best with our present knowledge of the chemical and 
physical conditions of matter, such as we must sup¬ 
pose it to exist in the condensing gaseous mass, which, 
according to the nebular hypothesis, should form the 
centre of our solar system. Taking this, as we have 
already done, for granted, it matters little whether we 
imagine the different planets to have been successively 
detached as rings during the rotation of the primal mass, 
as is generally conceived, or whether we admit with 
Chacornac a process of aggregation, or concretion, operating 
within the primal nebular mass, resulting in the produc¬ 
tion of sun and planets. In either case we come to the 
conclusion that our earth must at one time have been in 
an intensely heated gaseous condition, such as the sun 
now presents, self-luminous, and with a process of con¬ 
densation going on at first at the surface only, until by 
cooling it must have reached the point where the gaseous 
centre was exchanged for one of combined and liquefied 
matter. 

Here commences the chemistry of the earth, to the 
discussion of which the foregoing considerations have 
been only preliminary. So long as the gaseous condition 
of the earth lasted, we may suppose the whole mass to 
have been homogeneous; but when the temperature became 
so reduced that the existence of chemical compounds at 
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the centre became possible, those which were most stable 
at the elevated temperature then prevailing, would be first 
formed. Thus, for example, while compounds of oxygen 
with mercury or even with hydrogen could not exist, 
oxides of silicon, aluminium, calcium, magnesium, andiron 
might be formed and condense in a liquid form at the 
centre of the globe. By progressive cooling, still other 
elements would be removed from the gaseous mass, which 
would now become the atmosphere of the non-gaseous 
nucleus. We may suppose an arrangement of the con¬ 
densed matters at the centre according to their respective 
specific gravities, and thus the fact that the density of the 
earth as a whole is about twice the mean density of the 
matters which form its solid surface. Metallic or metal- 
loidal compounds of elements grouped differently from any 
compounds known to us, and far more dense, may exist in 
the centre of the earth. 
| The process of combination and cooling having gone on, 
until those elements which are not volatile in the heat of 
our ordinary furnaces, were condensed into a liquid form, 
we may here inquire what would be the result, upon the 
mass, of a further reduction of temperature. It is generally 
assumed that in the cooling of a liquid globe of mineral 
matter, congelation would commence at the surface, as 
in the case of water; but water offers an exception to 
most other liquids, inasmuch as it is denser in the liquid 
than in the solid form. Hence ice floats on water, and 
freezing water becomes covered with a layer of ice, which 
protects the liquid below. With most other matters, 
however, and notably with the various mineral and earthy 
compounds analogous to those which may be supposed to 
have formed the fiery-fluid earth, numerous and careful 
experiments show that the products of solidification are 
much denser than the liquid mass ; so that solidification 
would have commenced at the centre, whose temperature 
would thus be the congealing point of these liquid com¬ 
pounds. The important researches of Hopkins and Fair- 
bairn on the influence of pressure in augmenting the melt¬ 
ing point of such compounds as contract in solidifying, are 
to be considered in this connexion. 

It is with the superficial portions of the fused mineral 
mass of the globe that we have now to do, since there is 
no good reason for supposing that the deeply seated por¬ 
tions have intervened in any direct manner in the produc¬ 
tion of the rocks which form the superficial crust. This, 
at the time of its first solidification, presented probably an 
irregular, diversified surface, from the result of contraction 
of the congealing mass, which at last formed a liquid bath 
of no great depth, surrounding the solid nucleus. It is to 
the composition of this crust that we must now direct our 
attention, since therein would be found all the elements 
(with the exception of such as were still in the gaseous 
form) now met with in the known rocks of the earth. 
This crust is now everywhere buried beneath its own 
ruins, and we can only, from chemical considerations, 
attempt to reconstruct it. If we consider the conditions 
through which it has passed, and the chemical affinities 
which must have come into play, we shall see that they 
are just what would now result if the solid land, sea, and 
air were made to react upon each other under the influence 
of intense heat. To the chemist it is at once evident that 
from this would result the conversion of all carbonates, 
chlorides, and sulphates into silicates, and the separation 
of the carbon, chlorine, and sulphur in the form of acid 
gases, Which, with nitrogen, watery vapour, and a probable 
excess of oxygen, would form the dense primeval atmo¬ 
sphere. The resulting fused mass would contain all the 
bases as silicates, and must have much resembled in com¬ 
position certain furnace slags or volcanic glasses. The 
atmosphere, charged with acid gases which surrounded 
this primitive rock, must have been of immense density. 
Under the pressure of such a high barometric column, 
condensation would take place at a temperature much 
above the present boiling point of water, and the depressed 

portions of the half-cooled crust would be flooded with a 

highly heated solution of hydrochloric acid, whose action 
in decomposing the silicates is easily intelligible to the 
chemist. The formation of chlorides of the various bases, 
and the separation of silica, would go on until the affinities 
of the acid were satisfied, and there would be a separation 
of silica taking the form of quartz, and the production of 
a sea-water holding in solution, besides the chlorides of 
sodium, calcium, and magnesium, salts of aluminium and 
other metallic bases. The atmosphere, being thus de¬ 
prived of its volatile chlorine and sulphur compounds, 
would approximate to that of our own time, but differ in 
its greater amount of carbonic acid. 

We next enter into the second phase in the action of 
the atmosphere upon the earth’s crust. This, unlike the 
first, which was subaqueous, or operative only on the por¬ 
tion covered with the precipitated water, is sub-aerial, and 
consists in the decomposition of the exposed parts of the 
primitive crust under the influence of the carbonic acid 
and moisture of the air, which would convert the complex 
silicate of the crust into a silicate of alumina, or clay, 
while the separated lime, magnesia, and alkalies, being 
converted into carbonates, would be carried down into the 
sea in a state of solution. The first effect of these dissolved 
carbonates would be to precipitate the dissolved alumina 
and the heavy metals, after which would result a decom¬ 
position of the chloride of calcium of the sea-water, result¬ 
ing in the production of carbonate of lime or limestone, 
and chloride of sodium or common salt. This process is 
one still going on at the earth’s surface, slowly breaking 
down and destroying the hardest rocks, and, aided by 
mechanical processes, transforming them into clays; 
although the action, from the comparative rarity of car¬ 
bonic acid in the atmosphere, is less energetic than in 
earlier times, when the abundance of this gas and a higher 
temperature, favoured the chemical decomposition of the 
rocks. But now, as then, every clod of clay formed from 
the decay of a crystalline rock corresponded to an equiva¬ 
lent of carbonic acid abstracted from the atmosphere, and 
equivalents of carbonate of lime and common salt formed 
from the chloride of calcium of the sea-water. 

It is very instructive, in this connexion, to compare the 
composition of the waters of the modern ocean with that 
of the sea in ancient times, whose composition we learn 
from the fossil sea-waters which are still to be found in 
certain regions, imprisoned in the pores of the older stra¬ 
tified rocks. These are vastly richer in salts of lime 
and magnesia than those of the present sea, from which 
have been separated, by chemical processes, all the car¬ 
bonate of lime of our limestones, with the exception of 
that derived from the sub-aerial decav of calcareous sili- 

w 

cates belonging to the primitive crust. 
The gradual removal, in the form of carbonate of lime, of 

the carbonic acid from the primeval atmosphere, has been 
connected with great changes in the organic life of the 
globe. The air was doubtless at first unfit for the respira¬ 
tion of warm-blooded animals, and we find the higher 
forms of life coming gradually into existence as we approach 
the present period of a purer air. Calculations lead us to 
conclude that the amount of carbon thus removed in the 
form of carbonic acid has been so enormous, that we must 
suppose the earlier forms of air-breathing animals to have 
been peculiarly adapted to live in an atmosphere which 
would probably be too impure to support modern reptilian 
life. The agency of plants in purifying the primitive 
atmosphere was long since pointed out by Brongniart, and 
our great stores of fossil fuel have been derived from the 
decomposition, by the ancient vegetation, of the excess of 
carbonic acid of the early atmosphere, which through this 
agency was exchanged for oxygen gas. In this connexion 
the vegetation of former periods presents the curious 
phenomenon of plants, allied to those now growing 
beneath the tropics, formerly flourishing within the 
polar circles. Many ingenious hypotheses have been 
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proposed to account for the warmer climate of earlier 
times, but are at best unsatisfactory, and it appears to me 
that the true solution of the problem may be found in the 
constitution of the early atmosphere, when considered in 
the light of Dr. Tyndall’s beautiful researches on radiant 
heat. He has found that the presence of a few hundredths 
of carbonic acid gas in the atmosphere, while offering 
almost no obstacle to the passage of the solar rays, would 
suffice to prevent almost entirely the loss by radiation of 
obscure heat, so that the surface of the land beneath such 
an atmosphere would become like a vast orchard-house, 
in which the conditions of climate, necessary to a luxuriant 
vegetation, would be extended even to the polar regions. 
This peculiar condition of the early atmosphere cannot 
fail to have influenced in many other ways the processes 
going on at the earth’s surface. To take a single example : 
one of the processes by which gypsum mayffie produced at 
the earth’s surface involves the simultaneous production 
of carbonate of magnesia. This, being more soluble than 
the gypsum, is not always now found associated with it, 
but we have indirect evidence that it was formed, and 
subsequently carried away, in the case of many gypsum 
deposits whose thickness indicates a long continuance of 
the process, under conditions much more perfect and 
complete than we can attain under our present atmosphere. 
While studying this reaction I was led to inquire whether 
the carbonic acid of the earlier periods might not have 
favoured the formation of gypsum, and I found, by repeat¬ 
ing the experiments in an artificial atmosphere impregnated 
with carbonic acid, that such was really the case. We 
may thence conclude that the peculiar composition of the 
primeval atmosphere, was the essential condition under 
which the great deposits of gypsum, generally associated 
with magnesian limestones, were formed. 

The reactions of the atmosphere which we have con¬ 
sidered, would have the effect of breaking down and dis¬ 
integrating the surface of the primeval globe, covering it 
everywhere with beds of stratified rock of mechanical or of 
chemical origin. These would now so deeply cover the 
partially cooled surface that the amount of heat escaping 
from below is inconsiderable, although in earlier times it was 
very much greater, and the increase of temperature met 
with in descending into the earth must have been many 
times more rapid than now. The effect of this heat upon 
the buried sediments would be to soften them, producing 
new chemical reactions between their elements, and con¬ 
verting them into what are known as crystalline or meta- 
morphic rocks, such as gneiss, greenstone, granite, &c. We 
are often told that granite is the primitive rock or substratum 
of the earth, but this is not only unproved, but extremely 
improbable. As I endeavoured to show in the early part 
of this lecture, the composition of this primitive rock, now 
everywhere hidden, must have been very much like that 
of a slag or lava, and there are excellent chemical reasons 
for maintaining that granite is in every case a rock of 
sedimentary origin—that is to say, it is made up of 
materials which were deposited from water like beds of 
modern sand and gravel, and includes in its composition 
quartz, which, so far as we know, can only be generated by 
aqueous agencies, and at comparatively low temperatures. 

The action of heat upon many buried sedimentary rocks, 
however, not only softens or melts them, but gives rise to 
a great disengagement of gases, such as carbonic and 
hydrochloric acids, and sulphur compounds, all results of 
the reaction of the elements of sedimentary rocks, heated 
in presence of the water which everywhere filled their 
pores. In the products thus generated we have a rational 
explanation of the chemical phenomena of volcanos, which 
are vents through which these fused rocks and confined 
gases find their way to the surface of the earth. In some 
cases, as where there is no disengagement of gases, the 
fused or half-fused rocks solidify in situ, or in rents or 
fissures in the overlying strata, and constitute eruptive or 
plutonic rocks like granite and basalt. 

7 
This theory of volcanic phenomena was put forward in 

germ by Sir John F. W. Herschel thirty years since, and, 
as I have during the past few years endeavoured to show, it 
is the one most in accordance with what we know both of 
the chemistry and the physics of the earth. That all vol¬ 
canic and plutonic phenomena have their seat in the deeply 
buried and softened zone of sedimentary deposits of the 
earth, and not in its primitive nucleus, accords with the 
conclusions already arrived at relative to the solidity of 
that nucleus ; and also with the remarkable mathematical 
and astronomical deductions of the late Mr. Hopkins, of 
Cambridge, based upon the phenomena of precession and 
nutation ; those of Archdeacon Pratt; and those of Pro¬ 
fessor Thompson on the theory of the tides ; all of which 
lead to the same conclusion—namely, that the earth, if 
not solid to the centre, must have a crust several hundred 
miles in thickness, which would practically exclude it from 
any participation in the plutonic phenomena of the earth’s 
surface, except such as would result from its high tem¬ 
perature communicated by conduction to the sedimentary 
strata reposing upon it. 

The old question between the plutonists and the 
neptunists, which divided the scientific world in the last 
generation, was, in brief, this—whether fire or water had 
been the great agent in giving origin and form to the rocks 
of the earth’s crust. While some maintained the direct 
igneous origin of such rocks as gneiss, mica-schist, and 
serpentine, and ascribed to fire the filling of metallic 
veins, others—the neptunian school—were disposed to 
shut their eyes to the evidences of igneous action on 
the earth, and even sought to derive all rocks from a 
primal aqueous magma. In the light of the exposition 
which I have laid before you this evening, we can, I 
think, render justice to both of these opposing schools. 
We have seen how actions dependent on water and acid 
solutions have operated on the primitive plu'onic mass, 
and how the resulting aqueous sediments, when deeply 
buried, come again within the domain of fire, to be trans¬ 
formed into crystalline and so-called plutonic or volcanic 
rocks. 

The scheme which I have endeavoured to put before 
you in the short time allotted, is, as I have endeavoured to 
show, in strict conformity with known chemical laws and 
the facts of physical and geological science. Did time 
permit, I would gladly have attempted to demonstrate at 
greater length its adaptation to the explanation of the 
origin of the various classes of rocks, of metallic veins and 
deposits, of mineral springs, and of gaseous exhalation. 
I shall not, however, have failed in my object, it, in the 
hour which we have spent together, I shall have succeeded 
in showing that chemistry is able to throw a great light 
upon the history of the formation of our globe, and to 
explain in a satisfactory manner some of the most difficult 
problems of geology ; and I feel that there is a peculiar 
fitness in bringing such an exposition before the members 
of this Royal Institution, which has been for so many 
years devoted to the study of pure science, and whose 
glory it is, through the illustrious men who have filled, and 
those who now fill, its professorial chairs, to have contri¬ 
buted more than any other school in the world to the pro¬ 
gress of modern chemistry and physics. 

ACADEMY OF SCIENCES. 

June 3, 1867. 

(From our Special Correspondent.) 

M. Debray, aided by M. Wisnegg, described and set to 

work two apparatus tor producing very elevated tempera¬ 
tures by means of common gas mixed with air. The first 
was that of M. Schlusing, modified by M. Wisnegg, the 
second that of M. Perrot. 

If a certain number of Bunsen burners beunited together 
so as to form one single jet of flame, without, however, 
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complete incorporation, the heating power is most remark¬ 
able, provided a sufficiently energetic and swift draught is 
given to it. The form of the furnace must also be varied, 
and the draught regulated, according to circumstances. 

With an apparatus burning 70 cubic feet per hour, under 
a pressure of two or three inches of water, and without 
any draught but that obtained by a sheet-iron pipe 65 
feet high, M. Debray was able in fifteen minutes to melt 
670 grammes (1*48 lb.) of silver. It only takes half an 
hour at most, when the operation is at full work, to melt 
and cast a kilogramme of copper into a bar. Lastly, M. 
Debray melted several specimens of grey and white iron ; a 
pound of a sort of cast-iron which passes for being, very 
difficult to melt was run in thirty minutes, another piece 
weighing 1£ lb. was melted in an hour or so. During 
the operation the crucible can be examined in the interior 
by the aid of a mirror or a bucket of water, which can 
receive the metal in case of accident. 

M. Chevreul announced the melancholy news of the 
death of our esteemed friend M. Pelouze in a touching 
letter from his son. He was equally excellent as a father, 
husband, and practical chemist. 

M. Tresca read the third part of his memoir “ On the 
Flowing of Solid Bodies, especially Metals, through Aper¬ 
tures.” Pressure exerted on any point of a substance is 
transmitted throughout the interior of the mass. 

M. Hulot, director of the workshops of the manufactory 
of postage-stamps at the Paris Imperial Mint, made two 
communications, “ On Aluminium Bronze and Aluminium 
Soldering.” The paper, and especially that gummed and 
dried, as used for postage-stamps, rapidly deteriorates tools 
even of the best tempered steel. The 300 perforators for 
piercing the postage-stamps are used up after a day’s 
work, in a few hours their ends becoming blunted, and 
instead of piercing only crush the paper, the last holes 
made being considerably enlarged. M. Hulot replaces 
the steel by aluminium bronze at 10 per cent., and the 
new tool, striking 126,000 blows per day, or 180,000,000 
holes, has worked for several months without need of 
repairs. Aluminium bronze does not unite freely with 
solder by the old process; but if we take equal quan¬ 
tities of zinc amalgam and common solder, aluminium 
bronze can be admirably soldered together by it. This 
solder becomes better, again, if it is alloyed with once or 
twice its weight of tin. Thus we have three excellent 
solders—1 st, solder with half its weight of amalgam; 
2nd, with a fourth ; 3rd, with an eighth. This is an ex¬ 
cellent discovery, as it places aluminium on a new footing 
as regards mechanical appliances, especially for hushes or 
bearings for machinery, as the metal is almost inde¬ 
structible by friction. 

The Academy then proceeded to the election of a 
member in the section of medicine and surgery. M. 
Nelaton was elected, the majority consisting of thirty-two 
votes against twenty-six given to M. Laugier. 

June xo. 

M. Schonbein placed a sealed letter in the hands of the 
Academy, containing a description of an important dis¬ 
covery by M. Liebig. 

M. Boussingault communicated a new mode of finding 
the quantities of lime in analyses. The process consists 
in precipitating the lime in the state of sulphate, which is 
decomposed either by a Bunsen gas blowpipe or by one of 
Schlosing’s furnaces, the sulphuric acid being vaporised, 
and the lime remaining pure. In several experiments on 
the decomposition of earthy or metallic sulphates, M. 
Boussingault remarked frequent anomalies, the quantity 
of the base remaining often being less than it ought to be. 
This fact is not easy to account for. 

M. Payen reproduced in part his communication made 
to the Society of Encouragement, on the fabrication of 
paper pulp from wood fibre, and on the transformation of 
ligneous matters into cellulose and glucose. 

Cuemioai^Netvs, 
June 21, 1867. 

MM. de Luca and Ubaldine communicated a “ Note on 
the Reaction between Sulphurous Acid and Sulphuretted 
Hydrogen.” The sulphur which is deposited by the recipro¬ 
cal action of sulphurous and hydrosulphuric acid consists 
of two varieties of sulphur, one soluble and the other 
insoluble in bisulphide of carbon. The relative proportion 
of these two sulphurs depends upon the conditions under 
which the operation is made; the quantity of insoluble 
sulphur is increased when an excess of sulphurous acid is 
present. The reaction expressed bv the formula 

2HS + so2=2h6 + 3s 
has its analogy in the reaction between sulphuretted hydro¬ 
gen and selenious acid 

2HS + Se02 = 2HO + SeS2, 

with this difference—that the bisulphide of sulphur 
SS2 = 3S, &c.,is replaced by the bisulphide ofselenium SeS2. 

M. de la Rive read the principal conclusions of a memoir 
“ On the Sources and Phenomena of Atmospheric Electricity” 
but there was nothing new in it. 

June 17. 
M. Becquerel placed before the eyes of the Academy 

several specimens of metals reduced and precipitated by 
capillary action. In order to answer the objection that 
these phenomena of reduction or precipitation might be 
attributed to the action of the alkalies of the split glass 
tube, he employed polrshed plates of rock crystal applied 
one against the other so as to leave only a very small 
interval, and produce coloured rings ; he has thus obtained 
perfect reduction of several metals. The interval between 
the plates must be varied according to the different metals, 
and he has obtained by this means the reduction of such 
metals as cobalt, nickel, copper, gold, &c. For the re¬ 
duction of gold, for example, the space between the plates 
must be less than that for copper. When the solution is 
dilute, there is no further reduction of metal, but a precipi¬ 
tation of oxide. 

M. Leverrier communicated the observations made by 
M. Wolf on the crater of Linnaeus in the moon, from 
May 10 to June 10. His observations confirm those made 
by M. Rospighi at Rome, and lead to the same conclusion 
—viz., that it is not proved that there has been any change 
in this crater for a century. 

M. Dumas read, in the name of M. de la Rive, of Geneva, 
a note upon an apparatus for measuring the different 
degrees of transparency of the air. According to M. 
de la Rive, the great transparency of the air before rain is 
due to the presence, in the air, of a quantity of invisible 
vapour which renders transparent the numerous germs 
floating in the air, to whose presence light mists are 
attributed. 

NOTICES OF BOOKS. 

Ure’s Dictionary of Arts, Manufactures, and Mines. Edited 
by Robert Hunt, E.R.S., F.S.S. Fifth Edition. 
Chiefly rewritten and greatly enlarged. 3 vols. 
Longmans. 

A Dictionary of Science, Literature, and Art. Edited by 
W. T. Brande, D.C.L., F.R.S.L. and E., of Her 
Majesty’s Mint, and Rev. George W. Cox, M.A., 
late Scholar of Trinity College, Oxford. 3 vols. 
Longmans. 

The new editions of these two well-known dictionaries, 
each consisting of some 3000 pages, and each dealing 
largely with chemistry, are now before us, and it behoves 
us to offer some criticism upon them. Few tasks could be 
more difficult. We might indeed, with perfect honesty, 
confine ourselves to general praise, speak of the great 
difficulties which attend the compilation of such works, 
and point out the number of admirable articles, and the 
vast mass of important information which each contains. 
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But if we approach the work of criticism, and, while 
bestowing fair praise on their many excellences, endeavour 
to point out some of their faults of fact and arrangement, 
we are met by the fear lest, our praise being necessarily 
vague while our objections must needs be specific, we 
should end by leaving upon our readers’ minds an unfair 
impression of the true Worth of the books. The criticism 
which employs itself in picking out small errors and 
blemishes from a substantially good book, arraying them in 
rows, and parading them before the eyes of the world, is un¬ 
fair and ungracious, and cannot be atoned for by any amount 
of indefinite praise. We should be sorry to be betrayed 
into injustice of this kind, and shall therefore deal as 
lightly as possibly with minor blemishes, and shall only 
point out errors of fact when they appear to go hand in 
hand with faults of method. 

Two general objections will, however, suggest themselves 
to the chemist on his first glance at the new dictionaries— 
for new they are, to all intents and purposes. One of 
these, indeed, they share with but too many modern works 
of reference. Original authorities are not quoted in either 
book nearly as often, or as fully, as they should be ; and 
this, we fear, will curtail their usefulness to scientific men 
in a marked manner. To select an illustration at random. 
Suppose a chemist wishes to “read up” Madder. He 
turns to Tire, and there finds an excellent article by Dr. 
Schunck, in which the results of Persoz, Bunge, Bobiguet, 
and many other experimenters, besides those of the writer, 
are duly chronicled; but scarcely' in one single instance 
will he find a direct reference to the memoirs in which 
those results were first announced. This is hardly fair. 
The original memoirs are often just what the chemist 
wishes to get hold of, and he has a right to expect that 
his dictionary shall help him in what is generally a 
troublesome and laborious search. 

The other objection is a less serious one. We, of course, 
are not likely to quarrel with editors for putting too much 
chemistry into their books, but we cannot but think it 
would have been better to have left to treatises on pure 
chemistry' a good deal that is included in these volumes. 
Would it not have been better, for instance, in a techno¬ 
logical work like TJre, to have omitted such articles as 
“atoms,” “atomic theory,” “ combining numbers,” and 
“equivalents” ? And what possible object can there be 
in describing such compounds as “ hederic acid,” “ am- 
breic acid,” “ chloriodoform,” “ pittacal,” and “ anisi- 
dine,” all of which, and many more as unimportant, are 
to be found in one or other of the dictionaries ? When 
every line of space is so valuable, the greatest care should 
be exercised in the selection of matter, and the excision of 
these irrelevant subjects would have allowed of a fuller 
treatment of many which now fare badly. 

And now, could we but afford the space, we should 
enter upon a more detailed examination of the works 
before us. Mr. Bobert Hunt, the editor of “ Ure,” has 
done his work conscientiously and well, and each of his 
volumes is crowded with articles of the utmost interest 
and importance to the practical chemist. We can do no 
more than give the titles of a few of them. “ Coal-gas,” 
an admirable treatise, 60 pages long, by Dr. Franklancl ; 
“Bread,” by Dr. Normandy ; “Bleaching,” and “ Calico- 
printing,” “ Caoutchouc,” “ Manure,” by Dr. Yoelcker ; 
“Sugar,” by Mr. Fryer; “Candles,” “Glass,” “Disin¬ 
fectants,” by Dr. Angus Smith ; and “Naphtha,” by C. 
Greville Williams, are all elaborate and most valuable 
articles. Mr. Greville Williams’s contributions to the 
work are numerous and uniformly well written. Dr. 
Schunck and Dr. Noad have likewise been large contri¬ 
butors, the article “ Iron,” by the latter, occupying over 
80 pages. 

The smaller articles, though frequently leaving much to 
be desired, are on the whole satisfactory. They seem 
generally to have been compiled with care, and the editor 
has wisely allotted them a fair proportion of the space at 
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his command, and has not suffered them to be entirely 
swamped by' the more important ones. We are, neverthe¬ 
less, inclined to believe that they' might advantageously 
have filled an even larger proportion of the book than 
they do; for the true province of a book like this 
is to supply knowledge which cannot easily be ob¬ 
tained elsewhere, and important manufactures usually 
have special treatises devoted to them, whereas the others 
can only hope to find their places in a work of reference. 
We have purposely said nothing of some very important 
sections of the book. The metallurgy alone would form 
a good-sized manual, and the descriptions of machinery 
and mechanical processes are probably quite as extensive ; 
but oust task would be even more hopeless than it is now, 
if wemttempted to comment on subjects such as these. 
We leave the book safely to our readers’ criticism, con¬ 
vinced that Very few chemists will be able to do without it. 

“Brande’s Dictionary,” the republication of which is 
only just completed, is very different from the preceding 
work in object and execution. Much of it, of course, 
deals with subjects with which we have no concern, and 
upon which we have no right to speak ; but as chemistry, 
naturally enough, occupies a somewhat prominent position 
in it, we have a fair locus standi. We, indeed, almost wish 
we had not, for the respect which every chemist must feel 
for the memory' of its original editor makes it an un¬ 
pleasant task to disparage it. But the truth must be told, 
and although we admit very cheerfully that many valuable 
chemical articles are to be found in it, it is on the whole 
a most unsatisfactory epitome of modern chemical know¬ 
ledge. In regard to theory this is not to be wondered at. 
No one expected any very cordial recognition of “croquet- 
ball ” atoms, though we might have begged that our teeth 
might not be set on edge by' barbarous and long-exploded 
definitions, and doctrines coeval with Lavoisier. But we 
surely have a right to expect accuracy in facts. We do 
not complain that there are so few formulae in the book, 
although the most out-of-the-way compounds are de¬ 
scribed. We will not quarrel with CH2 as a representation 
of marsh-gas, or C4H3 for acetyl, and we will only object 
on the score of convenience to our old friend CS2 being 
described as carburet of sulphur ! (we only found the 
compound by chance), but we must assert in the most 
earnest manner that the atomic weight of chlorine is not 
36, nor that of iodine 126, nor that of bromine about 78. 
And, moreover, if we concede C4H3 as the formula for 
acetyl, we must refuse our assent to the further proposition 
that acetamide is “ derived from ammonia by the replace¬ 
ment of one equivalent of hydrogen by acetyle. There is, 
it appears, a species of lead poisoning to which compositors 
are liable, and which is called “wrist-drop.” “ It may 
be cured,” we are told, “by soaking the hand in a solution 
of potassium and eliminating the lead.” We do not 
attempt to deny it ; but we anticipate some difficulty in 
applying the cure. 

Principes de Chimie, fondee sur les Theories modernes. Par 
A. Naquet, Professeur agrege it la Faculte de Medecine 
de Paris, &c. 2e edition, considerablement augmentee. 
Paris: Savy. 1867. 

Legons Elementaires de Chimie moderne. Par M. Ad. Wiirtz, 
Doyen de la Faculte de Medecine de Paris. Premier 
fascicule. Paris: Masson. 1867. 

Traites Elementaires de Chimie Medicale. Par Ad. Wurtz. 
Parts I. et II. Paris : Masson. 1864-5. 

M. Naquet’s little book, published less than two years 
ago, has already reached a second edition, and we are 
glad to find that the author has taken the opportunity of 
increasing its bulk very considerably. The book is no 
doubt well known to many of our readers, and we believe 
that no one who has seen it will hesitate to join in our 
cordial praise of it. It is a well-written, clear, and 
succinct account of the leading doctrines of modern 
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chemistry, and is, in the best sense of the word, an original 
work. We do not mean that the author has invented a 
new system of classification, of nomenclature, or of nota¬ 
tion, or that he crowds his pages with records of his own 
discoveries, but simply that every chapter he writes bears 
the stamp of individual thought—that the facts and theories 
he describes are presented, not as raw material cut by a 
compiler’s scissors from a hundred different sources, but 
digested, assimilated, and, so to speak, organised in the 
brain of an author who takes the trouble to make a thing 
his own before issuing it to others. The book is too well 
known to require a detailed description from us, even if 
we could afford the space for one, and we will content 
ourselves with glancing at a few of the new additions.* 

M. Naquet, wisely, as we think, devotes a hundred 
pages at the beginning of his book to laws and general 
principles, thus dissenting from the fashion which appears 
to have taken root in England of interspersing everything 
of the kind, theories of atomicity, rules of nomenclature, 
laws of combination, and the like, among the sections on 
the history of the elements. Many portions of this intro¬ 
ductory matter have been entirely rewritten, and all have 
received some modification. At page 2*2 we find an historical 
sketch of the great “ dissociation ” controversy, the author 
finally giving in his adhesion to that remarkably con¬ 
venient discovery. The section on the atomicity of 
radicals contains, of course, an account of Kekule’s views 
very clearly stated. Hofmann’s term “ quantivalence ” is 
adopted, and is employed as distinct from “ atomicity,” the 
atomicity of an element being regarded as invariable, while 
its quantivalence may be subject to change. We think 
the author has made a mistake in devoting three pages to 
the absurd hypothesis of sub-atoms invented to account 
for the observed variations in atomicity, but we can easily 
pardon it for the sake of the distinct rejection which is 
accorded to it. We are disposed to agree heartily with 
the following passage from M. Naquet: “ Quant a nous, 
ne voulant pas aller au dela des faits, nous admettons que 
des molecules non saturees existent a l’etat de liber te, 
parce que 1’oxyde de carbone et beaucoup d’autres corps 
en fournissent les preuves, et nous admettons aussi que les 
radicaux d’atomicite impaire peuvent exister sans se 
doubler, parce que cela a. lieu pour le bioxyde d’azote 
AzO, et. l’hypoazotide Az02.”f—Page 48. 

With respect to two of the gravest difficulties on the 
new views, the compounds AgNaCl2 and IC13, our author 
rejects Kekul^’s hypothesis of “ molecular combination,” 
and prefers to regard chlorine and iodine as being triatomic. 
The wisdom of such an assumption is, however, extremely 
questionable. 

In the section on acids, bases, and salts, the views of 
Cannizzaro, Wurtz, and Keku!6 are described with a 
clearness which we have never seen surpassed. No student 
could have the least difficulty in mastering them. 

Before leaving the book, we must, however, advert to 
one or two somewhat important omissions — omissions 
which surprise us in such a carefully edited manual. In 
the account of ozone, the fact that when the ozone is 
absorbed f om ozonised oxygen no contraction of volume 
is observed, is duly noted, and the hypothetical explana¬ 
tion of this fact suggested by Hr. Odling—namely, that 
the true formula for ozone is 020, and that the removal of 
one atom of oxygen, therefore, leaves the volume un¬ 
changed—is likewise given ; but the beautiful experimental 
verification of this hypothesis recently supplied by M. 
Soret, who succeeded in absorbing the whole molecule of 
ozone by oil of turpentine, is unaccountably omitted. The 

* We are glad to hear that a translation of the new edition is in 
progress, and will he published before long. 

t Nitric peroxide has been shown to dissociate below 70“ C., and 
Dr. Frankland (Lecture N"tes, p. 61) tries to get over the N O difficulty 
by regarding it as N2O2 dissociated at a very low temperature. But 
if this were the case it could only dissociate into NO and NO, and 
the obnoxious compound must, therefore, at ordinary temperatures, 
contain diatomic nitrogen. 

other omission is even more important. The author is 
evidently ignorant of the splendid memoir of H. Kopp on 
atomic heats, which was published in the Philosophical 
Transactions for 1865. The result is, that he not only 
assumes the atomic heats of all elements except carbon, 
boron, and silicon, to be identical; but he makes the grave 
mistake of deducing the molecular constitution of water 
from the specific heat of Avater, instead of from that of ice. 

M.-Wurtz, two of whose manuals we take this oppor¬ 
tunity of noticing, is certainly a most diligent writer. Besides 
his completed works, he has three books at present in 
progress. The titles of two of them are given at the head 
of this article, while the third, a large dictionary of 
chemistry, is announced for speedy publication. Of the 
Chimie Medicate two parts have already appeared, one 
devoted to inorganic, the other to organic chemistry. The 
third, on “ Chimie Biologique,” has been expected for 
some time. As far as it has gone, it is a very good and 
practical work. Its title, however, hardly gives a true 
idea of it, for it is simply a manual of chemistry, well 
written, and arranged in a clear though somewhat old- 
fashioned manner. The only thing peculiar about it is 
that all subjects especially interesting to medical men, 
such as mineral waters, substances used in pharmacy, the 
detection of poisons, and the like, are brought into marked 
prominence, and are treated in great detail. Strange to 
say, the old equivalents are employed throughout. The 
author apologises for it in his preface, by alleging the 
necessity of conforming to the official teaching of Paris ; 
but HO, in a work by M. Wurtz, seems almost as much 
out of place as an account of phlogiston would be. 

Only one part of the Lemons has as yet reached us, 
and it is not of a character to call for any particular 
remark. It is simple, clear, and concise ; but though the 
new atomic weights are adopted in it, it lacks the original 
and scientific arrangement which distinguishes M. Naquet’s 
Principes. In spite of some advantages, we cannot but 
regard it as far inferior to the last-named work. 

CONTEMPORARY SCIENTIFIC PBESS. 
[Under this heading it is intended to give the titles of all the chemi¬ 

cal papers which are published in’ the principal scientific periodicals 
of the Continent. Articles which are merely reprints or abstracts of 
papers already noticed will be omitted. Abstracts of the more im¬ 
portant papers here announced will appear in future numbers of 
the Chemical News.] 

Comptes Rendus. April 8, 1867. 

A. Secchi “ On a Spectroscope for Celestial Observations.” 
—A. Wurtz “ On the Transformation of Aromatic Carbides 
into Phenols.”—A. Kekule “ On some Derivatives of 
Benzol”—Marie-Havy “ On the Electro-motive Force °f 
Voltaic Batteries.”—P. Christofle and H. Bouilhet : 
“ Observations on Dvfresne's Memoir on a Process for Gild¬ 
ing and Silvering by Amalgamation without Danger to the 
Workmen.” — E. Duchemin “ On the Use of Picric Acid in 
Voltaic Batteries.”—Bekthelot “ On a Method < f Reducing 
and Saturating Organic Compounds with Hydrogen.” — 
Dubrunfaut “ On the Presence and Formation of Crystal- 
Usable Sugar in the Tubers of the Jerusalem Artichoke.” 

Poggendorff's Annalen. March 15, 1867. 

Gr. Magnus “ On the Influence of the Adhesion of Vapour 
in Experiments on the Absorption of Heat.”—E. Voit “ On 
the Diffusion of Liquids.”—E. Zettnow : “ Contributions 
to the Knowledge of Wolfram and its Compounds ; ” “ On a 
new Method of Qualitative Analysis, in which Sulphuretted 
Hydrogen and Sulphide of Ammonium are dispensed with.” 
—II. Weber “ On the Theory of the Manufacture of Sul¬ 
phuric Acid.”—W. Holtz “ On the Construction of Induc¬ 
tion Machines for obtaining Electricity of High Tension.”— 
R. Schneider: “ Remarks on Von Sommaruga’s Memoir on 
the Equivalents of Nickel and Cobalt.”—A. Brio “ On the 
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Crystalline Form and Optical Properties of Formiate of 
Cadmium and Baryta.” 

Annalen d r Chemie und Pharmacie. March, 1867. 
R. Bunsen “ On a Method of Estimating the Specific 

Gravity of Vapours and Gases.”—M. yon Pettenkofer 

and K. Voit “ On the Quantity of Carbonic Acid given out> 
and the Oxygen consumed, by the Human Subject during 
Waking and Sleeping.”—W. Schlebusch “ On the Chlo¬ 
rinated Substitution Products of Fatty Acids.”—H. Hlasi- 

wetz and A. Grabowski “ On Carminic Acid.”—G. 
Malin “ On a Derivative of Rufigallic Acid.”—A. Gescher 

“ On Sulphide of Copper and Ammonium.”—W. Heintz 

** On the Action of Carbonate of Ammonia on Chloracetic 
Ether.”—It. Otto and H. Ostrop “ On Benzo-sulphurous 
Acid.” 

Romberg’s Zeitschrift fur praktische Baukunst. 
Nos. 1-3. 1867. 

Brad “ On a Method of Testing the Capability of Natural 
and Artificial Stone for Resisting Frost and Wet.”— 
Schmook “ On the Impregnation of Wood with Preservative 
Solutions.”—Suvern : u A Method of Purifying the' Waste 
Waters of Sugar and oth$r Manufactories.” 

Journal des Fabricants de Papier. March 1, 1867. 
E. Bourdilliat “ On Testing the Chemical Products used 

in Paper-making.” 

NOTICES OP PATENTS. 

Communicated by Mr. Vaughan, F.C.S., Patent Agent, 54, Chancery 
Lane, W. 0. 

GRANTS OF PROVISIONAL PROTECTION FOR 
SIX MONTHS. 

1272. P. Salmon, Westminster, Middlesex, “ Improve¬ 
ments in the manufacture of gas, and in apparatus for 
holding the same.”—Petition recorded May 2, 1867. 

1T45. W. E. Newton, Chancery Lane, “ Improvements 
in explosive compounds, and in the means of igniting the 
same.” A communication from A. Nobel, Rue St. Sebastien, 
Paris.—May 7, 1867. 

1408. G. A. Neumeyer, Dobitz, Prussia, “Improvements 
in gunpowder for mining purposes.” 

1409. J. G. N. Alleyne, Alfreton, Derbyshire, “ Im¬ 
provements in puddling furnaces, also applicable to other 
furnaces of similar construction.” 

1411. G. Lunge, Ph.D., South Shields, Durham, 
“ Improvements in the preparation of ores, metals, and 
other substances for working in furnaces.” 

1416. W.E. deBourran, Rue Hustin, Bordeaux, France, 
“ Improvements in evaporators for concentrating saccharine 
fluids.”—May 13, 1867. 

1464. W. R. Lake, Southampton Buildings, Chancery 
Lane, “ Improvements in the manufacture of white lead.” 
A communication from T. M. Fell and A. G. Fell, New 
York, U.S.A.—May 17, 1867. 

1472. T. Richardson, Newcastle-on-Tyne, “ Improve¬ 
ments in the extraction of oils from vegetable substances.” 
—May 18, 1867. 

Notices to Proceed. 

131. J. G. Franklin, Broadway, Somersetshire, “Im¬ 
provements in tanning.” 

133. W. Weldon, Park Villa, West Hill, Highgate, 
Middlesex, “ Improvements in the manufacture of chlorine, 
and in the production of artificial oxides of manganese for 
employment both in that and other manufactures.” 

134. W. Weldon, Park Villa, West Hill, Highgate, 
Middlesex, “ An improved method of manufacturing 
chlorine.”—Petitions recorded January 18, 1867. 

148. G. L. Loversidge, Greenfield, Saddleworth, York¬ 

shire, “ Improvements in the tanning of hides and skins, 
and in the apparatus employed therein.” 

152. J. Rowley, Camberwell, Surrey, “An improved 
process for hardening, bleaching, and sweetening crude 
paraffin.”—January 21, 1867. 

172. H. A. Bonneville, Rue du Mont Thabor, Paris, “ A 
new and improved process of treating skins in order to 
separate therefrom the hair and wool, and in the preparation 
of the hair for the manufacture of hats.” A communication 
from A. Fraysse, Junior, Rue Croix-des-Petits-Champs, 
Paris.—January 23, 1867. 

285. W. E. Newton, Chancery Lane, “ An improved 
process for obtaining metals from their ores.” A commu¬ 
nication from J. N. Wyckoff, Brooklyn, New York, TJ.S. A. 
—February 1, 1867. 

379. W. Clark, Chancery Lane, “ Improvements in 
preserving animal or vegetable matters, whether fluid or 
solid, in a wholesome and edible condition, without material 
loss or change of their natural flavour.’ * A communication 
from L. H. Spear, Braintree, Orange, Vermont, TJ.S.A.— 
February 9, 1867. 

684. H. A. Bonneville, Rue du Mont Thabor, Paris, 
“ A new and improved means of preserving solutions of 
certain plants and matters in a concentrated state.” A 
communication from C. d’Estains, Rue de Chaillot, Paris. 
—March 11, 1867. 

1151. S. V. Lee, Macclesfield, Cheshire, andC. E. Lankes- 
ter, Peckham, Surrey, “ Improvements in the manufacture 
of colours and the extraction of colouring and dyeing 
matters from coal oil, shale oil, or coal tar, combined with 
peat or turf, and for a combination of any of these substances, 
and also for the utilisation of the residue for the purpose 
of what is known as moulders’ blacking, after the colouring 
and dyeing matters have been extracted.”—April 20, 1867. 

1295. J. Heaton, Langley Mill, Derbyshire, “Improve¬ 
ments in the conversion of cast iron into wrought iron, part 
of which improvements is also applicable to the conversion 
of cast iron into steel.”—May 3, 1867. 

CORRESPONDENCE. 

Manufacture of Bisulphide of Carbon. 
To the Editor of the Chemical New's. 

Sir,—On looking over the article on the French Exhibition, 
in your last week’s number, I was surprised to find that 
the writer had given M. Deiss, of Paris, the merit of 
being the first to introduce the manufacture of bisulphide 
of carbon on a large scale and at a low price for manu¬ 
facturing purposes. 

This is a mistake, and an injustice to myself, and for 
the sake of truth in the history of a new manufacture I 
beg to inform you that I took out my first patent in 
England, June 27, 1843, for the application of bisulphide 
of carbon as a solvent of india-rubber and other gums, 
and also as a solvent of phosphorus in connexion with 
some improvements in electro-metallurgy. Shortly before 
the date of this patent, all the sulphide of carbon I could 
procure either in England or Germany for my experiments 
was only six or seven ounces, costing sixty shillings per 
pound, and even for this I had to wait nearly six months. 
On applying to an eminent manufacturing chemist in 
London for help in the manufacture of bisulphide of 
carbon on a large scale, I was politely informed that 
I must be mad to expect that a hundredweight could be 
made, as the danger of preparing it would be fatal to 
any one making the attempt. 

Being fully convinced of the very valuable properties of 
bisulphide of carbon for commercial purposes, I put up 
apparatus to prove that it could be produced in a large 
way and at a trifling cost, and comple't ly succeeded. 

Injustice to a gentleman, Mr. Jesse Fisher, Madeley, 
Salop, whom I then employed to manufacture it on a 
large scale for Messrs. Elkington and Mason, who were 
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interested in my patent, I would observe that under my 
instruction he erected the necessary apparatus, and in the 
year 1844 made many tons weight at a cost of one shilling 
per pound, and very soon afterwards he was able to 
produce it at threepence per pound ; and that gentleman 
has continued the manufacture in England ever since. My 
object in furnishing this information is to show that, long 
before M. Deiss gave his attention to the subject, I had 
succeeded in making a large commercial manufacture of 
bisulphide of carbon, and I was also the first to introduce 
it for manufacturing purposes. And, in fact, before 
M. Deiss commenced his operations in the manufacture of 
this article, it had been made by the ton at threepence per 
pound, and it was not used at all in France until the 
introduction of my patent for improvements in treating 
india-rubber in that country ; from which you will see that 
it was in the year 1844 that I made it a success, and 
not, as stated in the article in the Chemical News, 1848. 

I am, &c. Alex and eh Parkes. 
Birmingham, May 28. 

Manufacture of Sulphuric Act'd. 

To the Editor of the Chemical News. 

Sir,—In No. 392 of your journal I notice a letter on this 
subject. Amongst other matters, the writer states that 
“it is quite possible to obtain a colourless acid at 66° 
Beaume from Huelva pyrites.” I was not aware that 
there was any difficulty in preparing an acid, colourless 
and pretty pure, from this class of pyrites. With regard 
to the fluxing of the pyrites, I can say that carelessness 
has as much to do with this irregularity as wrong con¬ 
struction of the burners. A want of proper attention on 
the part of the burner-men in breaking up the sulphur 
ore, and managing a regular and sufficient supply of air, 
is a most frequent cause of fluxing ; in ninety-nine cases 
out of a hundred this is the sole cause. Then we have 
the complaint of the small quantity of acid got from 
chambers which have been constructed to produce a far 
larger amount than is ever obtained from them ; in many 
cases the cause of this proceeds from the too slow con- 
bustion of the sulphur ore ; a greater part of the pyrites 
may be “ dead out” or only half ignited, generally pro¬ 
ceeding from the want of a proper supply of air. 

Again, the steam may not be admitted into the chamber 
in a satisfactory way. This matter is much overlooked. 
Some makers admit the steam at stated intervals. Now 
this is wrong ; the admittance of steam should be con¬ 
tinuous and at a proper pressure. AVe often hear of the 
acid doing serious damage to the platinum stills, and the 
cause is often overlooked for a length of time; this is 
more particularly the case where the proprietor has no 
scientific supervision. At last it is discovered that the cause 
of the damage proceeds from the presence of oxide of 
nitrogen in the acid. It is well known that acid so con¬ 
taminated has the property of attacking platinum. The 
most important part of the process is frequently left in 
the hands of the burner-men, and left entirely to them as 
to how the manufacture shall be conducted. In some cases 
this plan may work well, when the men happen to be 
intelligent, but in many cases the men are lamentably 
ignorant. This mostly arises from the fact that no trouble 
is taken by the manager or chemist to explain to the men 
in simple language the various processes connected with 
their work. This is seldom the case; the men go mechanically 
about their work, and so long as things happen to go 
right no further interest is taken, but lei anything out of 
the ordinary course occur, and the men are at sea. 

However unimportant what I have said may appear, I 
have always found it to my interest to have the men as 
well-informed as possible. Carlessness and inattention to 
trivial matters often lead to the downfall of many opera¬ 
tions in manufacturing chemistry. 

In your “ Suggestion to Manufacturers and Inventors ” 

you make a very good remark respecting the difficulties 
which often beset the manufacturer, and which might 
easily be overcome by a short investigation by some com¬ 
petent chemist, “ and in many cases a difficulty which 
appears insuperable to the manufacturer would prove a 
mere bagatelle to the chemist.” Your ideas coincide with 
mine, but I know many manufacturers who object to a 
scientific man having access to their works. I can say, 
however, that such supervision is much needed by them. 

I am, &c. J. H. Swindells. 

Cure for Dry Rot in Houses. 
To the Editor of the Chemical News. 

Sir,—It may be of interest to many of your readers, 
whose houses are infested with dry rot, to learn that a 
perfect cure, or rather a way of preventing it, has been 
found out in the alkali works at Saaran, in Silesia. The 
dry rot is caused by the spores of a fungus (Merulius 
lacrymans), which may be carried away by currents of 
air, but are mostly contained in the soil. If any soil con¬ 
taining them be used for filling the spaces between the 
joists and boarding of a chamber-floor, the appearance of 
dry rot in the house need not create any surprise. A little 
of such earthy matter may easily be mixed among the sand 
or slag, if such is used for filling those spaces, or even 
among the sand which forms part of the mortar. Of 
course dry rot will not set in if the timber is kept com¬ 
pletely dry ; but it is well known that this condition is 
often not easily achieved. A radical remedy against dry 
rot is, however, found, if the space underneath the flooring 
boards be filled with a mass capable of destroying vegeta¬ 
ble life without doing any injury to the timber or brick¬ 
work. No doubt many such compositions might be found, 
but the builders would be deterred by any considerable 
expense from using them. Now, on the Saaran alkali 
works it has been observed (as the manager, Mr. Junker, 
reports in the Breslauer Gewerbeblatt) that tankwaste, that 
great nuisance of alkali works, is an excellent remedy 
against dry rot. If some of it is used along with the 
rubbish for filling the spaces between the joists, and if the 
whole is beaten down into a mass, it hardens very well, 
like ordinary tank-waste floors, and it never allows any 
dry rot to spring up. It makes no difference whether the 
air has access or not; there is also no smell whatever ex¬ 
haled. Besides many other striking illustrations of the 
efficacy of tank-waste in this respect, Mr. J unker mentions 
a case where two adjoining souterrains had been boarded, 
the one with, the other (by mistake) without, the applica¬ 
tion of tank-waste. The latter room was at once infested 
with dry rot; the former remained quite sound. The 
boards of the infected room were then taken up again, and 
tank-waste was applied ; since that time (two years and a 
half) no dry rot whatever has set in, and the decay of the 
boards, half-rotten as these had already become, was 
stopped altogether. 

None of your readers need be told that tank-waste may 
be had at all alkali works for the carting away. 

I am, &c. G-. Lunge. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Hyilrocarboffls, Soliil, from Coal-tar. Fritzsche 
(C = 6).—The hydrocarbon C28H10, investigated by Ander¬ 
son, and considered by that chemist to be the anthracene 
of Dumas and Laurent, the author believes to have been 
a mixture of the pure C28H10 with other hydrocarbons of 
lower melting points. The melting point given by Ander¬ 
son is 1800 C., by Dumas and Laurent 2130 C., by 
Fritzsche (five years ago) 210° C. 

The author has now succeeded in obtaining this body in 
a state of perfect purity, and, though unable as yet to give 
an exhaustive comparison of its properties with those of 
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the accompanying hydrocarbons of coal-tar, he has esta¬ 
blished some characteristic reactions, which will suffice 
for their identification. 

The body C2SH10 separates from its solutions usually in 
thin, flat crystals, which are never twisted and always of 
a definite shape. The best mode of observing this is to 
dissolve a small quantity in a drop of ether on a glass 
plate; on evaporation a spot is left which appears trans¬ 
parent, but under the microscope is seen to consist of a 
mass of crystals which, especially along the edge, are 
well-formed hexagonal plates. The transparency and 
crystalline structure of the spot are peculiar to this body, 
which, by that means, can be distinguished from another 
closely related to it. This latter body dissolves more 
readily in ether, and leaves a spot less transparent, show¬ 
ing a crumpled appearance at the edges. The spot pro¬ 
duced by a mixture of the two is white, perfectly 
opaque, and with the rim as before. 

On cooling an alcoholic solution of the body C28H10, 
flat leaf-shaped crystals, either hexagonal or rhombic, 
appear, which grow on the sides of the vessel. The other 
body, under these conditions, forms a voluminous mass of 
thin twisted plates, which remain suspended in the liquid. 
A mixture of the two always shows the latter mode of 
crystallisation. It is then, however, easily seen, with a 
magnifying glass, that the crystals are not homogeneous. 

The method employed by the author for the separation 
and purification of the body C28Hl0 consists in dissolving 
the raw material in coal-tar naphtha, redissolving again 
the first portions that are separated from the solution, and 
repeating this process several times, until the above- 
described characteristic phenomenon of crystallisation is 
observed. To free the body from a yellowish colour, 
caused by an admixture of chrysogene, its hot solution in 
coal-tar naphtha is exposed to direct sunlight. On cooling 
the bleached liquid, large crystals of the pure material 
are obtained. It is well to treat them finally with a boil¬ 
ing alcoholic solution of picric acid, which removes any 
admixture of a body of much higher melting-point. 

The melting-point of the pure body C28Hl0 the author 
has never found higher than 2070 C. 

The behaviour of this body towards light is very remark¬ 
able. If a cold saturated solution of it is exposed to direct 
sunlight, microscopic crystals soon appear, varying in 
shape according to the nature of the solvent—elongated 
hexagonal plates from coal-tar naphtha, four-sided rhombic 
ones from alcohol. These crystals differ greatly from the 
mother substance. They are almost insoluble in any 
solvent, and are altogether very indifferent; but if they 
are melted (a higher temperature being required than for 
C98H10) they are converted again into the original body 

^28^10* 

The action of nitric acid on C28Hl0 gives rise to a number 
of other compounds. The mode of operating was as 
follows :—The powdered substance was mixed with glacial 
acetic acid, and nitric acid added drop by drop. The 
liquid assumes a yellow colour, and, if heat be avoided, 
a clear dark yellow solution is obtained. On addition 
of water a resinous precipitate is formed ; if the liquid is 
allowed to stand, evolution of gas gradually sets in, and 
crystalline bodies are precipitated. If it is heated to 
50°—6o° C., red vapours are given off, and crystals 
separate. Of these various derivatives the author describes 

three :— 
1. A colourless body, soluble in alcohol and benzol, 

which separates from the latter in monoclinometric crys¬ 
tals ; is decomposed by continued boiling with acetic 
acid ; forms a precipitate, which combines with picric 
acid, on adding a basic substance to its alcoholic solution. 

2. Large, colourless, prismatic crystals. An alkali added 
to their solution in alcohol colours the liquid dark orange, 
and an acid is formed, the potassic salt of which crystal¬ 
lises in red needles. A current of ammonia passed through 

its benzolic solution produces a dark red amorphous pre¬ 
cipitate. 

3. A body endowed with the property of combining 
with nearly all solid hydrocarbons from coal-tar as well 
as with retene and idrialine. The body is obtained in 
microscopic crystals, sparingly soluble in most solvents, 
but soluble to some extent in benzol. 

This new nitro-body combines with C28H10, forming 
beautiful large violet crystals of the rhombic system. If 
they are heated to 170°—180° C., the body C28H10 is vola¬ 
tilised, and the nitro-compound remains behind. They 
also decompose on being dissolved in benzol, the nitro¬ 
compound crystallising first; or if treated with acetic or 
nitric acid, in which case the hydrocarbon is extracted. 

Besides the body C28Hl0, the author has obtained from 
coal-tar three others (a, /3, 7) melting at about 190° C., 
one (5) melting at about 2350 0., and another (e) at about 
1 oo° C. Neither of them, however, has been obtained pure. 
They all combine with the new nitro-compound, which 
combination furnishes the chief means of distinguishing 
them from each other. 

a, the body already alluded to as resembling closely 
C28H1o, gives with the nitro-compound a dark red-brown 
substance, much less soluble than that produced by C28IIl0. 
Like the latter, it is converted, on exposure to light, into a 
“para-” compound. 

£ forms with the nitro-compound a dark green product. 
7, an orange-coloured, insoluble compound, crystallising 

from benzol in needles. This body is insoluble even in hot 
concentrated sulphuric acid. — {Bull. Acad. Imp. Petersb.vii.) 

□Toluol- and XSenzol-sulpliurous Acid.—R. Otto 
(C = i2, 0 = i6). Toluolsulphurous acid, heated with 
■water to 150° C. in sealed tubes, splits up into toluolsul- 
phuric acid and a body of the composition C7H8SO, 
according to the following equation :— 

2C7H8S02 = C7H8S03 + C7H8SO. 
The new body is not acid, is insoluble in water, readily 

soluble in hot alcohol, from which it separates in rhombic 
crystals. Zinc and sulphuric acid convert it into meta- 
benzylsulphhydrate. 

The decomposition of benzolsulphurous acid takes place 
in a similar manner.—(Zeitschr. Chem., N. E., iii. 262.) 

Acids wills Water at Hig'h ^Temperatures.— 

W. Markovvnikoff and Th. v. Purgold (C = i2, 0 = i6). 
Citric acid, when heated with water in sealed tubes to 
16o° C., splits up into carbonic anhydride and itaconic acid, 
according to the following equation : — 

CjH1(IIO) 
lu.oh / pn Ayr 
CO.OH = P3H4 pooh + c°2 + H20. 
CO.OH 

Similar reactions are obtained with tartaric, quinic, lactic, 
anisic acid, and some substitution-compounds of benzoic 
acid.—{Zeitschr. Chem., N.F., iii. 264.) 

MISCELLANEOUS. 

LarkiuV Magnesium Powder lamp.—It is a 
singular circumstance that England, so pre-eminently the 
home of mechanical invention and skill, should hitherto 
have failed to produce a good lamp for the combustion of 
magnesium. A lamp answering this designation must be 
simple in construction and certain in its operation, the 
light must be continuous and well under control, and 
mechanical skill should help to economise a light necessa¬ 
rily costly from the present limited scale of its production. 
Mechanical ingenuity ought also to assist the continuance 
of a flame liable to go out so long as it relies for its source 
upon one solitary wire or ribbon. The best magnesium 
lamps hitherto invented have come from America, which 
country has far distanced England in the applications 
of magnesium, and in the ingenious construction of 
apparatus for consuming it. In making these remarks 
we intend no disparagement to Solomon’s lamp. It 
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was constructed with, the object of assisting photo¬ 
graphers, on dull, wet, and foggy days, to follow their 
avocation. And as it was early found that from four to 
eight grains of magnesium were sufficient to take a single 
portrait, a lamp working from three to five minutes was 
amply sufficient, and this want Solomon’s lamp supplied ; 
but for those manifold uses where the light was required 
for a longer period, one or other of the American lamps 
had to be used. But this slur upon English mechanical 
ingenuity no longer exists. In Larkin’s magnesium 
powder lamp we have a lamp adapted to many require*- 
ments. It is very simple in construction, and it need not 
be a very costly lamp. In it the light is continuous and 
absolutely under control; the combustion of the metal, 
and the light arising therefrom, is also greatly economised. 
The leading features of the lamp are these :—A reservoir, 
funnel-shaped, and attached to it a long narrow tube, at 
the end of which is placed a small spirit lamp—these, with 
mechanical details controlling and guiding each part, con¬ 
stitute the whole of the invention. And yet it will be 
easily seen that these principles are capable of a great 
variety of modifications of form and of manifold applica¬ 
tion. For instance, in the reservoir can be placed, 
according to the brightness of the flame required, either 
pure magnesium reduced to dust, or magnesium powder, 
mixed one-half, two-thirds, or three-fourths with sand, or, 
if a coloured flame be required, nitrate of strontia or other 
chemical substances can be added. These mixtures flow 
down the funnel-shaped tube—as sand flows down the 
common hourglass — and through a small spirit flame 
placed at the orifice of the tube, where the magnesium 
ignites into a continuous flame ; the spirit flame insures 
the ignition of the magnesium, and prevents the fouling 
and blocking up of the tube by the oxide of magnesium, 
which would otherwise form around the exit tube. The 
mixture can be stopped or turned on, as required, by 
means of a small finger tap. In this way the combustion 
of the metal is economised, and the amount of light and 
its continuity are absolutely under control. The hand- 
lamp now before us, constructed on this principle, is 
light and portable, hardly exceeding in size an ordinary 
watchman’s lantern. It is not easy to predict the uses 
opening out for so bright a light and so portable a lamp, 
but they must be very numerous. It seems admirably 
adapted for valuing mines and surveying underground 
workings. It might be used with great advantage in deep 
sea fishing, and as a decoy light by sportsmen and natu¬ 
ralists ; it may also before long be used for lighthouse 
purposes, and for lighting the entrance to harbours and 

signalling at sea. 

Meeting's for tl»e Week. 

Tuesday, June 25. 
Royal Medical and Chirurgical, 8 J p.m. 

Wednesday, June 26. 
Society of Arts, 4 p.m. Anniversary. 

Friday, June 28. 
Quekett Microscopical Club, 8 p.m. Dr. Braithwaite 

«* On the Organisation of Mosses.” 

On tlie IBecomposingr Action ©f Hig’li Tempera- 

tnrcs upon some Sulplmtcs,^ by M. Boussingault.— 
It appears from the experiments made that the sulphates 
of lime, magnesia, lead, &c., are decomposable at a white 
heat, and that, in consequence, in analytical researches, 
their calcination should be made only at a moderately 
elevated temperature ; and, although the complete separa¬ 
tion of the elements of the acid of the sulphates of strontia 
and baryta does not take place except at the melting 
heat of iron, precaution must be taken in their calcining, 
as it appears certain that the decomposition of these sul¬ 
phates commences at a much lower temperature. As to 
the volatilisaiion of the alkaline sulphates, this must be 

* Read before the Academy of Sciences, June io» ^ 

taken into careful consideration when vegetable ashes are 
being examined and their proportions estimated ; for, if 
the ashes are obtained at a high temperature, a perceptible 
loss of alkaline salts takes place, especially those of 
potassium, which are more volatile than those of sodium. 

NOTES AND QUERIES. 

Zinc Paper.—Sir,—Could you afford me information about buying 
or making zinc paper, covered on one side, as tin paper is?—J. C. J. 

Packing for Pumps for Corrosive Liquids.—Sir,—Has Mr. James tried 
packing the piston with cork fibre? He will find this answer per¬ 
fectly, and not be acted on by the chlorine.—F. W., Runcorn. 

Production of Heat by Percussion.—Sir,—In many elementary works 
on science it is stated, as an illustration of the above, that blacksmiths 
are in the habit of hammering a cold nail on the anvd until it becomes 
red-hot. Have any of your readers ever known of this being done? 
Can the heat rise to such intensity? Would not the cooling influence 
of the anvil be sufficient to keep the heat from rising to redness? and 
would not the iron be flattened out to foil first ?—Sceptic. 

Preserving Sodium. — Sir,— The simplest and at the same time 
the most effective means of preserving sodium, is to immerse it com¬ 
pletely in oil—Young’s paraffin oil is the best—and then to place it in 
an empty air-tight jar or bottle. It ought to be immersed in oil after 
every time of using.—M. 

Destroying Ants. — Sir,—My house is infected with a very small kind 
of ant, which at some seasons so swarm about the kitchen cupboards as 
to be a nuisance. Can you tell me how to get rid of them ? They are 
much smaller and paler in colour than the common garden ant.—E. M. 

Use of Superheated Steam.—Sir,—I wish to try a plan of turning 
superheated steam through an ordinary evaporating pan. Now, I 
wish to know if any of your readers are aware if this plan has been 
tried, and with what result? Instead of passing the steam through 
the pipes of the pan direct from the steam-boiler, I propose to pass 
the steam through a superheater, and then through the pipes of an 
evaporating pan, such as may be used for boiling ale, alum liquoi’, 
&c. Information on this point will oblige.—S. 

ANSWERS TO CORRESPONDENTS. 

*** All Editorial Communications are to be addressed to the Editor 

and Advertisements and Business Communications to the Publisher, at 

the Office, 1, Wine Office Court, Fleet Street, London, E.C. Private 
letters for the Editor must be so marked. 

S. Muspratt.—The letter was addressed and forwarded to the 
gentleman named. 

E. Eairland.—Speaking generally, it is correct to say that the heat 
from the sun will pass through glass, whilst the rays from a dark 
source of heat are intercepted. The reason for this is that glass is 
opaque to heat-rays of the refrangibility of those proceeding from a 
dark source of heat, whilst it is transparent to those coming from a 
body so hot as to be brightly luminous. 

Physicus.—It is recorded that galena is slightly volatile in the vapour 
of water, at a high temperature. Tins might, therefore, account for 
what you have observed. 

J. Bynner.—A gallon of water is required to be converted into steam 
to drive a railway train a little more than 100 feet. Each puff of 
steam ejects about half a pint. 

F. Carte.—Phosphoric acid solution wall take the enamel off a glazed 
iron dish, but it will not attack good Berlin porcelain. 

Still another Neio Material for Gas Making.—Apropos to the sug¬ 
gestion we published recently for turning bodies into gas, a corre¬ 
spondent tells us that, according to a Swiss journal, a means has been 
discovered of utilising cockchafers. The Estafette of Lausanne states 
that between four and five millions of those insects were recently sent 
to Friburg lor the manufacture of gas, and the residue was found to 
form an excellent carriage grease. 

J. G. T.—.We think that the new iron and sulphuric acid pile of 
M. Monthier differs in some respect from Callau’s battery, although it 
might be considered a “colourable imitation ” of it. 

Carbo.—Pure caramel may be obtained by placing a solution of 
crude caramel on a dialyser. The uudecomposed sugar and some 
other matters pass through into the water, whilst the caramel remains 
behind. It forms when dry a black, highly lustrous mass, soluble in 
water when it has been evaporated without heat, but insoluble when 
it has been dried over a water bath. 

Communications have been received from John Pollard ; August 
Stromeyer; Dr. Rohrig (with enclosure); Sir B. C. Brodie, Bart. ; T. 
Sterry Hunt; E. Fairland, M.D. ; Dr. S. Muspratt; S. Mellor; J. 
Culpar; Oates, Ingham, and Sons; Dr. Letheby; J. Morris, M.D. ; 
P. Field (with enclosure); Avelino Aramayo; A. Sarle; F. Jern- 
ingham ; C. Heisch ; J. West; T. Grubb ; J. Spiller (with enclosure); 
C. R. A. Wright, ts. Sc. (with enclosure) ; J. Robbins ; Thomas Reader; 
Dr. Frankland ; Demuth and Co. ; J. Turner; J. H. Blunt (with 
enclosure); T. B. Atkins (with enclosure); Runcorn Soap and Alkali 
Company; Thomas Hill; W. A. Johnson ; J. Thudichum ; Thomas 
Blair ; K. Wilding; Joseph Davies ; Dr. H. M. Noad J J. H. Swindells ; 
E. P. H. Vaughan ; W. By water. 

Letters are waiting at our office for J. C. 
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FOREIGN SCIENCE. 

(From ocr own Correspondent.) 

Paris, June 25, 1867. 

We have seen petroleum oil recommended in an English 
paper for the destruction of insects. The method is very 
efficacious, but Dr. Sacc, of Neufchatel, in Switzerland, 
remarks to us that petroleum oil has a more powerful 
effect upon plants than upon insects ; it kills them as if by 
fire. He saw a magnificent Norfolk Island pine (Araucaria 
excelsct) killed by being doctored with petroleum oil, applied 
in order to kill 'the insects. In this case the remedy is 
worse than the disease. 

A young chemist, M. Beraud, relates, in a letter to 
M. Dumas, how his grandfather, Etienne Beraud, was the 
first, at the works of La Paille, along with Chaptal, to 
conceive and put into practice the continuous combustion 
of sulphur in leaden chambers. “ One evening in the year 
1795, my grandfather submitted to Chaptal the following 
project:—A brick furnace is to be constructed close beside 
the chamber. The fumes of sulphur are to pass into it by 
means of a leaden pipe three lines thick and a foot diameter, 
and to prevent the heat from melting the pipe it is to be 
surrounded by another lead pipe full of water to be renewed 
when necessary. Chaptal made a thousand objections to 
this process ; the draught produced in the chamber would 
waste a great quantity of the acid vapours, and take away 
all the profits of the enterprise. After a long discussion, 
Chaptal returned home very late; on going to bed he 
could not sleep, but was haunted with the idea put for¬ 
ward by his pupil and partner. Thinking over his objec¬ 
tions, Chaptal found them all disappear one by one, and 
at last so well did he approve of the proposal that he 
roused his servant and sent him off to La Paille, a quarter 
of a league from the town. Of course he found the place 
shut up and silent, but, by throwing stones at the window- 
shutters, the man roused my grandfather, who put his 
head out of the window. The man then cried out— 
< M. Chaptal has found your idea excellent, and he begs 
of you to put it into execution the first thing in the morn¬ 
ing.’” The newr apparatus had such success that three 
years afterwards the two partners divided 265,000 fr. 
between them as profits. A portion of this sum was spent 
in the construction of new works at the Ternes, Paris. 

The director of the Dieuze Salt Works, M. Paul Bouquet, 
and the director of the laboratory, M. W. Hoffman, nephew 
of the celebrated professor at Berlin, have placed at our 
disposal a complete memoir on the regeneration of the 
sulphur from soda waste, which we propose to analyse in 
sufficient detail to give an exact and clear idea of the whole 
process. Soda waste, oxidised in the air, is transformed, 
after a certain time, into two series of compounds; one, 
insoluble, consists of sulphate of lime, carbonate of lime, 
silicate of lime, silicate of alumina, silicate of magnesia, 
and sulphur. 

The other is soluble, and consists of polysulphide and 
hydrosulphate of sulphide of calcium, polysulphide of 
sodium, hyposulphite of lime, hyposulphite of soda, 
sulphate of soda, and chloride of sodium. Left to itself, 
and to the action of rain, the alkaline sulphide varies 
greatly in strength. 

On the other hand, the acid chloride of manganese 
contains, besides chlorides of iron and barium, free chlorine, 
hydrochloric acid, water, chlorides of magnesium, alu¬ 
minium, cobalt, and nickel. If, in order to regenerate the 
sulphur, we allow the acid chloride of manganese to react 
upon the soda waste, or on the sulphurous vapours which 
proceed from it, an abundant escape takes place of sul¬ 
phuretted hydrogen gas. The presence in the atmosphere 
of sulphuretted hydrogen caused serious ophthalmia, even 
when present in a small quantity, which made it necessary 
for the workmen to stop work for some days occasionally ; 
also, when the quantity of gas was more considerable; the 
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air was infected to such an extent that birds passing over 
the vessels in which the reaction took place, fell com¬ 
pletely suffocated. It was, therefore, necessary to produce 
a combination which, whilst it separated from the soda 
waste all the sulphur it contained, would avoid the dis¬ 
engagement of sulphuretted hydrogen, or reduce it to 
such a degree that its presence would be no longer noxious. 
It has been ascertained that if the soda waste, on being re¬ 
moved from the lixiviating apparatus, is mixed directly 
with a certain proportion of sulphates of iron or man¬ 
ganese, these salts are transformed into sulphides. The 
mixture is then heaped up and left exposed to the air, and is 
stirred from time to time and kept wetted by a thin stream 
of water until the metallic sulphides, absorbing the oxygen 
of the air, are transformed into free sulphur and metallic 
peroxides. These last, in presence of an excess of sul- 
phide of calcium, are reduced afresh into sulphides of 
iron and manganese, which, at the end of a short time, are 
again oxidised in their turn by contact with the air, and 
so on. The oxygen of the oxides combining with the sul¬ 
phide of calcium gives rise either to hyposulphite of soda 
or soluble oxysulphides, the composition of which 
approaches nearly CaOS. Lastly, the sulphur, being set 
at liberty by successive oxidations of the metallic sul¬ 
phides, combines with the sulphide of calcium to form poly¬ 
sulphide of calcium soluble in water. 

The process is now carried on at Dieuze, and is based 
upon the above observation. The experience of several 
months has practically proved that from the 20,000 litres 
of chloride of manganese and the 30,000 kilos, of soda 
waste produced every day at the Dieuze works, 1400 
kilos, of pure sulphur can be economically obtained, 
together with 2200 kilos, of sulphur in jthe state of sul¬ 
phides, 770 kilos, of binoxide of manganese at 60 per 
cent., 20 kilos, of liyposulirhite of lime, and 600 kilos, 
of sulphate of lime, which can be employed instead of 
kaolin in the manufacture of paper. 

A very interesting lecture was given on June 22, in the 
great hall in the Exhibition grounds at the Champ de 
Mars, by Captain Craufurd, B.N., F.B.G.S., &c., on the 
subject of the depolarisation of iron ships, by the method 
invented by Mr. E. Hopkins, C.E. Captain Craufurd was 
introduced to the assembly by the writer of this article, 
under whose auspices the hall was constructed. This 
instructive lecture was admirably delivered by Captain 
Craufurd—not in English, but in excellent French ; and 
the practical experiments were conducted by the Bev. E. 
Hopkins, son of the inventor, and illustrated by a model of 
H.M. ironclad frigate Northumberland. Among the 
savants assembled to hear the lecture of the gallant cap¬ 
tain we remarked Admiral Labrousse and M. Gossin, 
both of geographical fame. F. Moigno. 

PARIS EXHIBITION OF 1867. 

(From our Special Correspondent.) 

Your correspondent, when he promised to go to Paris and 
communicate his views upon the Exposition, little knew 
the task he had undertaken ! 

He arrived at the moment of the advent of the sovereigns 
of Bussia and Prussia, and, for the time, nothing v'as 
thought of in Paris but the “ Grand Prix,” the review, 
and the preparations for the entertainment at the Hotel 
de Yille. 

It would be out of place here to detail the grand sights 
at which your correspondent “ assisted,” and you would 
not care to know how near he was to the assassin when 
a coup de pistolet nearly plunged France into a state of 
anarchy. Let us, then, leave these interesting but un¬ 
scientific details, and hire a conveyance to take us to the 
Exposition. But this is more easily said than done. To 
get a conveyance now in Paris is a feat not to be under¬ 
taken too rashly. In one of the so-called comic journals 
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with which Paris is infested (and at whose jokes we would 
weep instead of laugh, if the fluids of the body were not 
dried up by the heat), there is a picture of a family on 
their knees in the street imploring a coachman to take 
pity on them and drive them to the Exhibition. The 
coachman passes on, nose in air ; then wildly exclaims the 
father (as alast resource), “ Take thehanclof our daughter.” 
Prom the difficulty we had in Paris to get a conveyance, 
we believe even that bribe would be insufficient. 

The appearance of the Exhibition building from the 
outside is, as every one has heard, most unprepossessing. 
At the principal entrance you walk under an awning of 
dark green, powdered with the Napoleonic bees. On the 
left is the exquisitely decorated salon of the Emperor, on 
the right the department occupied by the Whitworth and 
Armstrong guns. 

To those who remember the two Exhibitions in this 
country, especially that of 1851, the general aspect of the 
Erench building—whether we regard the interior or exte¬ 
rior—cannot fail to be disappointing. 

The arrangement in concentric rings, large as the rings 
are, effectually prevents the possibility of the existence of 
great lines, and consequently there is no part of the 
building or grounds where the view is really grand or 
imposing. Now, we contend that from the great reputa¬ 
tion which the Erench have not unjustly acquired, and 
the experience which they have had to help them, we 
have a right to expect something better. 

To say that the Erench Exhibition as a building, or the 
arrangements as a whole, can in any way compare with 
the previous English ones, is simply and obviously untrue. 
That there is much in the present collection superior to 
objects of the same class which wrere in the previous 
Exhibitions, no unprejudiced person will attempt to deny; 
but the advance is not so great as might have been antici¬ 
pated, and of the discovery of new principles, or even 
really new applications of principles previously recognised, 
there is scarcely a trace. 

To return to our remarks on the general arrangements. 
We all know the unmerciful manner in which almost all 
the details of the English Exhibitions were criticised, both 
at home and on the Continent. But even poor Colonel 
Sibthorpe never (at least, in our hearing) accused the 
Commissioners of sacrificing the dignity of a national 
undertaking with the view of finding amusement for those 
who were too stupid to feel an interest in the contents of 
the building. What would have been said if within our 
grounds we had allowed a music hall after the type of the 
Alhambra or the Oxford ? and yet the present Exhibition 
contains a cafe chantant, where four or five young ladies 
sing very Erench songs, while their audience drink beer 
and smoke their cigars. What would have been said if 
within the grounds of either of our Exhibitions we had 
admitted Richardson’s show ? and yet in the new Exhibi¬ 
tion gardens is a so-called Theatre Chinois, where conjurors 
swallow swords and toss cups and balls; but we pledge 
our word that the entertainment of the much-lamented 
Richardson was decidedly more attractive than that of his 
Erench descendant. 

The straining after effect evinced in sending Arabs, 
mounted on camels, to promenade the grounds, is upon a 
par in taste with the plan adopted of dressing the bar¬ 
maids in the costume of the country represented by the 
refreshment rooms in which they display themselves. It 
is some comfort to our insular vanity, however, to know 
that the Englishwomen in the ordinary dress of the period 
immeasurably surpass in appearance their fantastically 
attired sisters of other nations. 

Your correspondent (who has been repeatedly accused 
of an undue leaning towards French things) has no hesita¬ 
tion in saying that in the Paris Exhibition the dignity of 
a great national undertaking has been sacrificed to glitter, 
theatrical effect, and, above all, to the great principle of 
“ making the war pay its expenses.” 

After the building is closed, the theatre and refresh¬ 
ment bars remain open, and the aspect of the place so 
much resembles that of a Mabille or Maison Rouge, that 
really one would scarcely be astonished at lighting upon 
groups illustrating the dances of all nations with a soupqon 
of cancan. 

No unbiassed person of good taste will, we are certain, 
deny that in grandeur, repose, and dignity, the present 
Erench Exhibition, as regards building and arrangements, 
is inferior to both its English predecessors. 

If we were asked what we thought the visitors generally 
admired most, we should unhesitatingly say the pictures. 
This, however, is always the case, it being obvious enough 
that there are more people capable of appreciating pictures 
than there are of comprehending machines, specimens, and 
objects illustrating the present state of practical science. 

It was, however, decidedly an unexpected—shall we say 
undesired ?—pleasure to meet so many old, very old friends 
among the pictures. It must, nevertheless, be admitted that 
infinitely more tact has been exercised by the judges who 
admitted the pictures (whatever the rejected artists may 
say) than has been shown by those whose province it was 
to select the objects considered worthy of representing the 
present state of chemical manufactures. 

We contend that no object should be admitted into an 
exhibition unless it has to a greater or less extent a charac¬ 
teristic appearance or property. A platinum still is a 
proper object, because, although the platinum might 
possibly be impure, its apx>earance in some degree enables 
the spectator to form a judgment upon it, and moreover 
its value and beauty render it an object of interest; but 
cakes, bottles, and tins of blacking, no matter how good 
in quality, can represent no important advance in excellence, 
no development of an idea, and serve no purpose whatever 
save to show the vanity and bad taste of the exhibitor. 

When we think how many beautiful works of science 
and art have been refused space, and how many more 
have never been sent, owing to the modesty or timidity of 
their inventors or makers, we cannot refrain from expressing 
our disgust at seeing cases filled with soda water, baking 
powders, and blacking. 

In our next article we shall return to the description 
and study of the chemicals in the English department. 

Paris, June 15. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, June 20, 1867. 

Dr. Warren De la Rue, F.R.S., President, in the Chair. 

On the minutes being read, Dr. Thudichum protested 
against the interruption of Mr. R. Davey’s speech by the 
Chairman on the last occasion ; upon which Dr. William¬ 
son answered by saying that he merely called to order a 
gentleman who, instead of speaking on the subject of Sir 
Benjamin Brodie’s paper, was addressing inquiries to Mr. 
Davey. After this little contretemps, and a few words by 
way of further explanation from Mr. J. Newlands, the 
minutes were duly confirmed. Mr. J. C. Brough was 
formally admitted a Eellow of the Society, and the 
name of Mr. Charles M. Tidy, E.R.C.S., was read for the 
first time. 

Mr. W. II. Perkin read a paper “ On Some New Deriva¬ 
tives of the Hydride of Salicyl.” The author referred to a 
previous communication in which he had stated that the 
hydride of salicyl partook of the properties both of an 
alcohol and an aldehyde, and, upon extending these ex¬ 
periments, he has succeeded in producing several new 
derivatives containing the alcohol radicals. 

Hydride of Methyl- Salicyl was formed by the action of 
iodide of methyl upon salicylate of sodium, in sealed tubes 
heated to 135-140? C. It separates as a light yellow or 
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nearly colourless oil on adding -water to the contents of the 
tubes. Washed with dilute solution of hydrate of potassium 
and re-distilled, the product came over at 238°. Its for¬ 
mula was established by two combustions, which gave— 

CSH802 = HC7H4(CH3)02. 
The hydride of methyl-salicyl is isomeric with the hydride 
of anisyl, but differs from it both in boiling point and 
odour. It is a true aldehyde, and combines with the 
bisulphites, the potassium, sodium, and ammonium com¬ 
pounds of which are described. 

Hydride of methyl-bromosalicyl was formed as a substi¬ 
tution product by the action of bromine upon the hydride 
of methyl-salicyl. It separates from a hot alcoholic solu¬ 
tion in the form of flat prismatic crystals, which fuse at 
113-114*5° C., and have the following composition— 

C8H7Br02 = HC7H3Br(CH3)02. 
The actions of ammonia and of nitric acid have been 

studied; the latter gave rise to the production of two 
bodies—viz., a dark-coloured oil, which is probably the 
hydride of methyl-nitrosalicyl, and a pale yellow crystalline 
body, assumed to be methyl-nitrosalicylic acid. 

Hydride of ethyl-salicyl was formed in a manner similar 
to the first of this series. It is a nearly colourless, highly 
refractive oil, boiling at 247-249° C. Its composition is — 

C9H10O2 = HC7H4(C2H5)O2. 
It possesses the properties of an aldehyde, and combines 
with the alkaline bisulphites. 

The hydride of ethyl-bromosalicyl was produced by the 
action of bromine upon the preceding compound. The 
crystals fuse at 67-68° C., and contain C9H9Br02. 

A new base hydro-ethyl salicylamide, C27H30N2O3, was 
formed by the action of alcoholic ammonia upon the 
hydride of ethyl-salicyl, according to the following equa¬ 
tion :— 

3 C9H10O2 + 2H3N = C27H30N2O3 + 3H20; 
and from this again, by the action of heat, another base 
which is isomeric with the last, named ethylsalidine, the 
platinum salt of which was prepared and analysed. 

By the action of nitric acid upon the hydride of ethyl- 
salicyl, two bodies appeared to be formed ; the first is a 
yellow oil, heavier than water, assumed to be the hydride 
of nitro-ethyl-salicyl, and the ultimate product gave on 
analysis numbers corresponding to those demanded by 
ethyl nitrosalicylic acid. Their production was thus 
accounted for— 
I. C7H5(C9H5)02 + HN03 = C7H4(N0,)(C2H5)024H20. 

II. C7H;(N02)(C2H?)02 + 0=:C7H4(N02)(CaH6)03. 
The second stage of this oxidation was said to be 

analogous to the conversion of aldehyde into acetic acid. 
The author further described the compounds resulting 

from the actions of the iodides of allyl and amyl re¬ 
spectively upon hydride of sodium-salicyl (salicylate of 
sodium), and concludes with some interesting theoretical 
considerations arising out of the results of his investigation. 
It is thus proved that the replacement by alcohol radicals, 
of the hydrogen usually regarded as alcoholic in the 
hydride of salicyl, does not in any way interfere with its 
aldehydic characters. The formation of hydrosalycylamide 
from the same hydride by the action of ammonia affords, 
on the other hand, a demonstration of the fact that its 
properties as an alcohol or hydrate remain unimpaired. 

Dr. J. H. Gladstone communicated some further 
particulars of his research “ On Pyrophosphoric Acid." 
According to Graham’s original view of the constitution 
of this acid, when regarded as 2H0,P05, it was believed to 
be abibasic acid. Since the atomic weight of oxygen has 
been doubled its formula is wrritten 2H20,P205 = P2H407, 
and it becomes atetrabasic acid. The correctness of the latter 
view receives support from the existence of amides contain¬ 
ing one, two, and even three molecules of NH2 in the place 
of IIO. The present paper treats of some normal pyro¬ 
phosphates and certain allotropic modifications of these 
salts, and indicates the constitution of the acid as deduced 
from several modes of formation. The author confirms 

Schwartzenburg’s analysis of the ferric pyrophosphate, 
P2fe407 + 3H20,* and suggests the existence of a soluble 
double salt P2Na2fe207. The cupric salt was found to have 
a similar composition, but contained only two atoms of 
water. Dr. Gladstone mentioned some remarkable facts 
tending to establish the existence of an allotropic ferric 
pyrophosphate. Thus, if a solution of sodium pyrophos¬ 
phate be mixed with a large excess of sulphuric acid and 
ferric chloride then added, there is no precipitate in the 
cold, but, on heating, a white flocculent compound is 
formed, which differs from the ordinary modification of 
that substance by being insoluble either in dilute mineral 
acids, ferric chloride, or in alkaline pyrophosphates. A 
quantity of this substance wras prepared and analysed. 
Its composition wras found to be identical with that 
previously recognised—viz., P2fe4O7,3H20. It is pro¬ 
posed to use this reaction as a test for the acid in 
question. Similar results were observed in the case of 
copper. Regarding the modes of preparation, it was 
stated that the pyrophosphates had hitherto been obtained 
by the action of heat upon the orthophosphates, but Dr. 
Gladstone succeeded in producing them by dissolving 
phosphoric anhydride in an alcoholic solution of hydrate 
of potassium or other alkaline base ; or if the oxy¬ 
chloride of phosphorus be dropped into a strong aqueous 
solution of the same hydrate, the product W'as identical. 
That this result is true in the case of the strongest am¬ 
monia, had been previously shown. The author concluded 
by tracing the formation of pyrophosphoric acid in stages, 
as follows :— 

I. PC15 + H20 = PC130 + 2IICI. 

I’CIO | +H,0 = 2HCl + p^Q } o 

™- pc!;o } 0++ir=°=4HC1+?(gg$} O 
Pyrophosphoric acid, P2H407. 

The limited space at our disposal in the present number 
compels us to defer until next week a full account of the 

remaining communications. 
The titles of the other papers which were read at the 

meeting were :—“ Water Analysis ; Determination of the 
Nitrogenous Organic Matter," tty Messrs. J. A. Wanklyn, 
E. T. Chapman, and Miles H. Smith. “ Analysis of a 
Biliary Concretion, and on a New Method of Preparing 
Biliver dine," by Dr. T. L. Phipson. “ The Action of 
Chloride of Iodine on Picric Acid," by Dr. John Sten- 
house. “ On Julius’ Chloride of Carbon, C6Cl6," by Mr. 
Henry Bassett. 

The President moved a vote of thanks to the authors 
of these communications, and adjourned the meeting 
until after the recess. 

NOTICES OP BOOKS. 

Theology and Natural Science; their Mutual Delations. 
A Lecture by J. II. Gladstone, E.R.S. Jos. Nisbet 
and Co. 

Dr. Gladstone has endeavoured to show in the present 
lecture how the study of natural science, being the study 
of one volume which has issued from the Divine Being, 
prepares the mind for the reception of the truths delivered 
in the companion volume of God’s word. Both are diffi¬ 
cult studies, and in many cases wrong interpretations are 
arrived at; but the fact that the interpretation of the 
one record, clashes with the apparent meaning of the other, 
shows, not that the original works are inconsistent the one 
with the other, but that our interpretations in neither case 
are perfect. All the inspired teachers of religion have drawn 
lessons from the study of nature, whereas Nature has acted 
the part of a terrible giant, a destructive Jupiter, or an 

* Ferricum (fe)~ 18‘66, (Williamson.) 
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awful Thor, in the religions that have had no revelation. 
Science repays the debt by clearing the mind from super¬ 
stition, by exciting an earnest reverend spirit, by inducing 
humility of mind, clearness of definition, calmness of 
judgment. 

The slur cast upon science, that it leads to infidelity, is 
well rebutted by Dr. Gladstone. He states it as his expe¬ 
rience that there are no move irreligious men in the walks 
of science than in other professions. What a man is before 

|:he begins to study, that he remains. The religious man 
! becomes more firmly convinced, the irreligious man gains 
l greater scope for scoffing. Science is not necessarily re- 
I ligious, nor is it the reverse ; it may be conducive to either 
s end. Dr. Gladstone has spoken kindly, thoughtfully, and 

well on one of the questions of the day that touches us 
not as scientific men, but as men, who cannot be indifferent 
when it is sought to place science in opposition to religion. 

NOTICES OF PATENTS. 

Patent Vital Force. 
The great mystery of life, that sages have meditated upon, 
and philosophers wondered at, in all ages—the Archieus 
of Paracelsus, the Anima of Aristotle, the Vital spirits of 
the older physiologists—has at last been cleared up by a 
brilliant genius who resides in Paris. M. Martin Ziegler 
lias not only demonstrated the existence of a “ vital fluid,” 
but has even made the astounding discovery that it is 
disengaged “ whenever azote and carbon are brought into 
contact.” His method is simple—all grand truths are 
simple—he immerses a porous cell containing ammonia in 
a vessel filled with treacle ! The end of a silk thread is 
placed in each, and then, on connecting them, “ the circuit 
is closed, and the current of vital fluid passes,” capable 
of producing “ on an animated being very considerable 
effects.” No wonder the lucky inventor rushed off and 
patented his invention at once. He does not, it is true, 
tell us the precise nature of the “ very considerable effects ” 
which he is able to produce, but we can of course have no 
difficulty in guessing at them, "We picture to ourselves 
the tottering steps and shrivelled limbs of the scarce 
“ animated being,” who will seek the patentee’s laboratory, 
his stock of “ vital fluid ” well-nigh exhausted, and we 
see him return, after a brief exposure to the life-giving 
treacle, with the energy and fire of manhood’s prime, and 
with a stock of “ vital fluid” enough to last for another 
fifty years ! We can fancy the inventor, with a cask of 
treacle and a carboy of ammonia, operating at the Morgue 
before a distinguished assemblage, and bringing back the 
warm tone of life and health to the cheeks and limbs of 
the ghastly corpses arranged there. Nay, the experience 
of Pygmalion himself seems hardly incredible in the light 
of this new discovery. 

We could wish, however, for a little more detail. We 
should very much like to learn the equivalent in treacle of 
the vital force of an average man. How many pounds of 
treacle would be required to bring a man from seventy 
back to twenty ? Would rejuvenescence be a very expen¬ 
sive process? And we feel no little anxiety to know 
whether we are justified in going on living without paying 
a royalty to M. Martin Ziegler. 

We have not been playing upon our readers’ credulity. 
The patent we have been describing has actually been 
granted to the well-known patent agent Mr. Brooman. 
Its date is October 3, 1866, and its number 2536. We 
recommend our readers to examine it, for a more powerful 
satire on the present state of the patent laws we have 
never seen. Prom the following quotations the character 
of the document can be told ;— 

“ Whenever azote and carbon are brought into contact, 
whether an azoted body and a carbonated body, or even 
a body strongly azoted and another which is only feebly 
azoted, there is disengaged an imponderable fluid, the 

presence of which is made known by particular effects on 
the organism of living things, animal or vegetable. This 
fluid, which the present inventor calls the vital or organic 
fluid, is thus a new' agent generated in the midst of chemical 
circumstances, like heat, light, and electricity. It is 
collected, manifested, and transmitted by currents like 
the electric fluid, as hereafter explained, but notwith¬ 
standing that the phenomena by which it manifests itself 
have a certain analogy with electric phenomena, this vital 
or organic fluid has really an existence of itself, autonomous 
and independent, and the best proof of this is, that its 
currents can pass through conductors which are insulating 
for electricity. ........ 

“ Azoted bodies are those which are the best conductors 
of the vital or organic fluids, and among them preference 
is given to silk, which has the advantage of intercepting 
the electrical currents, the intervention of v/liich would be 
inconvenient. As insulating bodies of the vital fluid I 
may mention glass, enamels, and minerals in general. 

“ The present inventor has also observed that if an acid 
or an alkali be made to act upon an organic matter a large 
quantity of vegetable or organic fluid is disengaged ; also 
that if the organic matter is devoid of azote the disen¬ 
gagement of the fluid takes place if an acid or an alkali be 
made to react upon a liydrocarburet, or even upon carbon. 

“ I now proceed to describe several arrangements of 
apparatus for producing the vital or organic fluid, which 
are comparable in one point of view with voltaic piles or 
batteries. ......... 

“The following is a good arrangement:—A porous vessel 
or bladder is filled with caustic ammonia and immersed up 
to the neck in molasses contained in an ordinary vessel; a 
silk thread is attached to the neck of the porous vessel or 
bladder, and the end of a second silk thread is placed in 
the molasses ; the twro ends of the silk threads being con¬ 
nected, the circuit is closed, and the current of vital fluid 
passes ; its effect will become manifested on an organised 
being in the line of the current. If a certain number of 
these elements are gathered together in couples, a dozen 
for example, by plunging the thread from the ammonia of 
the first element in the molasses of the following element, 
and so on, or by connecting on the one side all the threads 
from the ammonia, and on the other all those from the 
molasses, a powerful current wall be obtained, which 
produces on an animated being very considerable effects.” 

COBBESPONDENCE. 

Test for Cobalt. 

To the Editor of the Chemical News. 
Sir,—-Having tried some experiments on the new test for 
cobalt (viz., the production of a deep red coloration on 
the addition of tartaric acid, excess of ammonia, and ferri- 
cvanide of potassium), I found that not only was the 
coloration produced when tartaric or oxalic acid had been 
added, but with any other acid (as many as I tried) or 
salt of ammonia, provided that the acid (or salt), ammonia, 
and ferricyanicle were first mixed and then added to the 
solution of cobalt. 

For instance, the coloration is developed quite as wrell 
by the addition of a mixture of chloride of ammonium, 
ammonia, and ferricyanide, as in the method by tartaric 
acid. The acids tried w'ere hydrochloric, nitric, sulphuric, 
carbonic, chromic, and acetic. Probably these experiments 
have been already tried, but, not having seen them men- 
tioned, I thought it best to place them on record. 

I am, &c. Tyro. 

Tricks of Trade. 
To the Editor of the Chemical News. 

Sir,—Drugs and chemicals are not the only things that 
absorb so much “ bribing ; ” here is a sample of one style, 
to hand this morning : — 

“Messrs. G——— and Co., D**** Street.— The 



3*9 (/«™I28,1iS‘ws’} Notes and Queries—Answers to Correspondents. 

employes in the above firm most respectfully beg to 
intimate that they intend celebrating their second annual 
dinner on Saturday, July 27, 1867. The favour of your 
subscription in aid of the above will be most thankfully 
received. Yours respectfully, for the employes, A. D*'*. 
N.B.—Post Office Orders to be made payable at Gray’s 
Inn Road.” 

Persistent neglect of all such dishonesty has lost the 
writer many a customer’s trade. But what are we to 
expect when masters are so ignorant of their own busi¬ 
nesses as is generally the case ? Having no judgment of 
their own, nor capability of testing for themselves and 
proving, they are afraid to unsettle this foreman or that 
workman. I shall be glad to hear your correspondent’s 
solution of the problem, how to neutralise it ; but when 
competition is strong, British honour is a myth. 

I am, &c. T. C. 

Manufacture of Bisulphide of Carbon. 

To the Editor of the Chemical News. 

Sir,—Mr. Parkes errs in conveying the impression that my 
apparatus for the manufacture of bisulphide cf carbon Avas 

erected under his instructions. The only assistance he 
rendered me was in directing my attention to the article 
in Mitscherlich’s “ Practical and Experimental Chemistry,” 
translated by Dr. Hammock in 1838 (pp. 209-12), which 
upon examination, you will find, was not calculated to aid me 
much; and Mr. Parkes’ first visit to my works was in 
184.9, some years after I had been engaged in the manu¬ 
facture. I am, &c. Jesse Fisher. 

Chemical Works, Ironbridge, Salop, June 24. 

MISCELLANEOUS. 

Cfeneral Metallurgical Method of Messrs. 
Wlielpley ami Storer.—For the application of the 
chemical portion of this process, the ore must be in the 
state of very fine powder. The calcination of the ore in 
this state takes place in what is called a water-furnace. 
This consists of a fire tower about 20 feet high, 3 feet in 
diameter at the top, and 4 feet at the base, built of brick 
with double Avails, and having a large water-tank at the 
bottom. Around the upper portion are four fire boxes, 
opening into the tower, which is closed and connected with 
a large fan-blower. By this means, besides the supply of 
air heated by passing between the tivo Avails of the tower, 
air and fuel in the state of dust are carried down into the 
furnace. The heating effects obtained are very surprising. 
In the calcination of sulphuretted ores, only a moderate 
temperature and a large supply of oxygen are required. 
The fire tower of the water furnace being heated to redness, 
the ore, with or without pulverised fuel, is driven by a 
small fan down the tower. The sulphur and base metals 
are rapidly oxidised, and the calcined ore falls into the 
water-tank below, the current of air being carried through 
successive chambers open to the tank beneath. In the 
case of sulphuretted ores of copper, the water-tank is filled 
with a solution of the chlorides of sodium and calcium, by 
which, with the aid of a spray wheel at the end where the 
air current has exit, the sulphurous acid is absorbed, and 
the oxide of copper converted into the bichloride. Mr. 
T. Sterry Hunt, F.R.S., finds the reaction to take place 
according to the following equation :— 

CaCl + SO, + Cu202 - CaS04 + Cu2Cl. 
The dichloride of copper is held in solution by the chloride 
of sodium. A small portion of protochloride of iron 
generally occurs in the solution, which is separated by 
addition of oxide of copper, according to this equation— 

CU3O3 + Fe2Cl, = Cu2Cl + CuCl + Fe,0,. 
The addition of milk of lime precipitates the whole of the 
copper as hydrated oxide; simultaneously the bath is 
regenerated, 

ITis© ISritisli Association of Cias Managers held 
a very successful congress at Nottingham on the nth, 
12th, and 13th inst., under the presidency of Mr. 
Hawskley. About eighty members attended, and thirty- 
eight new members were elected, the total number now 
amounting to 178. Several interesting papers were read, 
including the continuation by Mr. G. T. Livesey of his 
communication “ On the Practical Working of the Liquor 
System of Purification; ” a paper by Mr. G. Anderson 
“ On the Extraction of Ammonia from Gas, and the Utili¬ 
sation of the Product; ” a communication “ On the Appli¬ 
cation of Liquid Hydrocarbons as a Substitute for Cannel,” 
by Mr. E. Goddard. Mr. E. S. Cathels read a paper “On 
Leakage from Gas-mainsand papers “ On the Manu¬ 
facture of Sulphate of Ammonia,'” by Mr. W. Esson ; 
“ On the Explosive Properties of Firedamp,” by Mr. J. 
Hutchinson; and “On the Valves of Purifiers,” by Mr. 
W. J. Warner, were also read. Dr. Letheby, as on former 
occasions, delivered a lecture to the Association, the title 
of it being “ The Utilisation of the Residual Products of the 
Manufacture of Coal Gas, with especial Reference to the 
Production of Aniline Colours from Coed Tar.” The 
learned author is preparing a full report of this lecture for 
our columns. It was agreed to hold the congress in 
London next year, Avhen a large accession to the number 
of members is expected to take place, as the metropolitan 
gas managers, who haAre hitherto kept aloof, will most 
probably take that opportunity of joining the Association. 

NOTES AND QUERIES. 
Gilding and Silvering.—Sir,—Can any of your correspondents inform 

me how to obtain dead or matt gilding1, similar to what is seen on 
French clocks ? Also by whom arc watch dials gilt aud silvered ?— 
W. Smith. 

Ants.—Sir,—I got rid of the ants in my house by adopting the 
suggestion you yourself made—viz., putting carbolic acid into the 
holes whence they were seen to issue. A few doses were effectual.— 
J. Th. 

Wood-engraving. — Sir, — A Leipzig wood-engraver, particularly 
skilled in natural history illustrations, wishes to find a scope for his 
abilities among British publishers of illustrated scientific works. 
Pei’haps some readers can tell whether thei’e is a want of skilful 
artists of his kind felt in this country, or whether there is not much 
chance for a foreigner in this department.—G. L. 

Preservation of Sodium. — Sir,—Permit me to observe the following : 
—Sodium is best of all kept and preserved by coating it -wick a layer 
of pare paraffin. I find that the well-known Pi-ofe.-sor Rud Wagner, 
of Wurzburg, recommended this mode of preserving sodium some 
time since, and that it is applied with perfect success. Of course some 
precautions are necessary, and fust and foremost amongst these are, 
that only pure paraffin should be used ; that, by being kept in a fused 
state previously to being applied for this purpose, it should be freod 
from water entirely ; and then that it should be fused at its lowest 
melting point, 50° Cols., and the sodium (melting point 95°—96° Cels.) 
immersed in it at no higher temperature than (say) from 55* to 60*. It 
is easy to remove the coating of paraffin when the sodium is wanted 
for use.—A. 

ANSWERS TO CORRESPONDENTS. 
W. S.—The process of depositing silver on glass, which we quoted 

in full in the review of Browning’s “Plea for Reflectors,” is the best 
for your purpose. 

It. H. M.—Yon will find Dr. Roscoe’s “Treatise on Chomistry ” give 
you full information. 

Clll.—The Act compels the condensation of 95 per cent, of muriatic 
acid gas but in most works the condensation is more than 99 5 per 
cent. The average for this year has been 99 27 per cent. 

May.—Cyanide of potassium will remove stains caused by nitrate of 
silver. Remember that it is very poisonous. 

Pliysicus.—If matter be not infinitely divisible, it is, at all event*, 
sufficiently so for all purposes of experiment, or even reasoning. 
Schiaparelli concludes that the matter in a sphere of meteoric cloud 
100 miles in diameter weighs about 15 grains ; if that be not infinite 
divisibility, it is a very near approach to it. 

Communications have been received from H. James; Jesse Fisher ; 
Dr. Adriani; Dr. Rohrig; Capel IT. Berger; Dr. R. Angus Smith, 
F.R.S. ; C. R. C., Tichborne; Professor Williamson, F.R.S.} Dr. 
Odling, F.R.S. ; G. Gore, F.R.S.; II. M. Jenkins; E. P. H. Vaughan ; 
Dr. Lunge ; C. Greville Williams, F.R S. ; J. Lawrence Smith (Vice- 
President of Jury, Group 4, Paris, 1867); Dr. Wm. Allen Miller, 
F.R.S.; the Board of Trade; Burnard, Lack, and Co (with enclo¬ 
sure); May and Baker; J. S. Parker; J. Swain Window; John 
Parry; W. Browning: Samuel Collins. 

Books Received.—“ Chemical Physics,” by Di'. Wm. Allen Miller, 
F.R.S.; “Arithmetic Simplified for General Use,” by Neil Arnett, 
M.D., &c. 
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